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Total Maximum Daily Load (TMDL)
 

For Clear Creek
 


Pollutant: Sediment
 


Name: Clear Creek 

Location: Southeast Vernon County, Missouri 

Hydrologic Unit Code (HUC): 10290105-030 

Water Body Identifications (WBID): 1336 

Missouri Stream Classification: 18.0 miles Class C1 

Beneficial Uses2: 

• Livestock and Wildlife Watering 
• Protection of Warm Water Aquatic Life 
• Human Health Protection (Fish Consumption) 

State map showing location of watershed 

• Whole Body Contact Recreation – Category B for Class C water bodies 

Impaired Use: Protection of Warm Water Aquatic Life 

Size of Impaired Segment: 18 miles 

Location of Impaired Segment: From (upstream) Section 16, T34N, R30W to (downstream) 
Section 10, T35N, R29W 

Pollutant Source: Agricultural Nonpoint Sources 

Pollutant: Sediment 

TMDL Priority Ranking: High 

1 Class C streams may cease to flow in dry periods but maintain permanent pools that support aquatic life. See 
Missouri Water Quality Standards (WQS) 10 Code of State Regulations 20-7.031(1)(F). The WQS can be found at 
the following uniform resource locator (URL): www.dnr.mo.gov/env/wpp/rules/index.html#Chap7 
2 For Beneficial uses see 10 CSR 20-7.031(1)(C) and Table (H) 
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1. Introduction 

This Clear Creek Total Maximum Daily Load (TMDL) for sediment is being established 
in accordance with Section 303(d) of the Clean Water Act, because the State of Missouri (the 
State or Missouri) determined on the 1998 and 2002 303(d) lists of impaired waters that the 
water quality standards (WQS) for Clear Creek were exceeded due to sediment. To meet the 
milestones of the 2001 Consent Decree, American Canoe Association, et al. v. EPA, No. 98­
1195-CV-W in consolidation with No. 98-4282-CV-W, February 27, 2001, EPA is establishing 
this TMDL. 

Clear Creek was placed on the Missouri 303(d) list for stream habitat degradation due to 
sedimentation. Little sediment data exists to directly document sediment as a significant impact 
to the stream. General fisheries data and the effect of sediment on fish were the initial data used 
to consider Clear Creek for 303(d) listing. For this TMDL sediment targets were derived using 
generalized information from the ecological drainage unit (EDU). 

The purpose of a TMDL is to determine the pollutant loading a waterbody can assimilate 
without exceeding the WQS for that pollutant. The TMDL also establishes the pollutant load 
allocation necessary to meet the WQS established for each waterbody based on the relationship 
between pollutant sources and in-stream water quality conditions. The TMDL consists of a 
wasteload allocation (WLA), a load allocation (LA), and margin of safety (MOS). The WLA is 
the fraction of the total pollutant load apportioned to point sources. The LA is the fraction of the 
total pollutant load apportioned to nonpoint sources. The MOS is a percentage of the TMDL that 
accounts for the uncertainty associated with the model assumption and data inadequacies. 

2. Background and Water Quality Problems 

Background 

Clear Creek is a small west central Missouri tributary of the Osage River. Clear Creek 
originates in southeast Vernon County and northeast of Sheldon, Missouri. Clear Creek flows 
northeast through its watershed characterized by livestock agriculture and cropland to its 
confluence with the Osage River. 

All waters of the State, as per Missouri WQS, must provide suitable conditions for 
aquatic life. The conditions include both the physical habitat and the quality of the water. 
TMDLs are not written to address habitat, but are written to correct water quality conditions. 
Because the water body addressed by this TMDL was assessed as to its biological function, 
many factors may have contributed to the impairment. The State of Missouri continues to do 
field evaluation and in the future, may define the role sediment is playing in the potential 
biological impairment of this waterbody. However, the water quality condition for which Clear 
Creek is currently listed is sedimentation; therefore, this TMDL addresses sediment. The State 
of Missouri may submit and EPA may approve another TMDL or a modified 303(d) listing for 
this water at a later time to address new information on the impairment. 
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The Clear Creek watershed lies within the West Osage Basin, which lies within the 
Central Plains – South Grand Osage EDU. Annual precipitation averages 38.5 inches.3 The 
West Osage Basin encompasses 6,841 square miles in Kansas and Missouri (41% lies in 
Missouri). Clear Creek’s watershed is approximately 124.5 mi2 (entirely in Missouri) with land 
use primarily distributed as follows: 47% grassland, 23% cropland, 16% deciduous forest and 
4% deciduous woody/herbaceous (Appendix A). 

Historically, the basin was characterized by tall grass prairies and narrow oak-hickory 
forests along major streams. Much of the historic forests were converted to farmland and logged 
for building materials. Other impacts to the land resulted from mining operations (coal, 
limestone, galena, iron, copper and nickel). Today the land use in the basin is rural, 
characterized by an economy based primarily on agriculture, forest products, mining, and lake-
oriented recreation and tourism. Agriculture is the major land use within the basin accounting 
for 82% of the land use in Vernon County (chart 1), which is high compared to the Missouri state 
average of 78% agriculture. Vernon County has the largest amount of Conservation Reserve 
Program land in the basin – totaling 55,337 acres which is 39% of the county's cropland.4 

In Vernon County the percent of land used for agriculture is higher than the state 
percentage, see chart 1.5 

Chart 1: Land Use in Vernon County 

Mine Areas 
Forest 1% 
16% 

Other 
1% 

Agriculture 
82% 

Water Quality Problems 

A combination of natural geology and land use in the prairie portions of the state (where 
Clear Creek is located) is believed to have reduced the amount and impaired the quality of 
habitat for aquatic life. The major problems are excessive rates of sediment deposition due to 
stream bank erosion and sheet erosion from agricultural lands, loss of stream length and loss of 
stream channel heterogeneity due to channelization, and changes in basin hydrology that have 

West Osage Watershed Inventory and Assessment, West Central Regional Fisheries, Missouri. 
http://mdc.mo.gov/fish/watershed/wosage/contents/310cotxt.htm
4 http://www.fsa.usda.gov/dafp/cepd/crp.htm 
5 Source: U.S. Census of Agriculture. http://agebb.missouri.edu/mass/agrifact/vernon/index.htm 
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increased flood flows and prolonged low flow conditions. The number one pollutant entering 
Missouri’s waters is sediment, with about 59 million tons of soil eroding from Missouri’s land 
each year.6 Sedimentation occurs when wind or water runoff carries soil particles from an area 
and transports them to a stream or lake. Excessive sedimentation clouds the water, which 
reduces the amount of sunlight reaching aquatic plants, covers fish spawning areas and food 
supplies, and clogs the gills of fish. In addition, other pollutants like phosphorus, pathogens, and 
heavy metals are often attached to the soil particles and wind up in the streams with the 
sediment.7 TMDLs are not written to address habitat, but are written to correct water quality 
conditions. The water quality condition addressed by this TMDL is sediment. 

Since little sediment data exists to directly document sediment as a significant impact to 
Clear Creek, Biological Assessments of Clear Creek were conducted by Missouri Department of 
Natural Resources (MDNR) Environmental Services Program (ESP) in fall 2003 and spring 
2004; the data is shown in Appendix B and the report is Appendix F. 

3. Description of Sources 

Water quality problems in the Clear Creek subbasin are associated with agriculture, coal 
mining and municipal sewage effluent. Coal mining water quality problems are from strip-
mined lands. Mine drainage increases erosion, sedimentation, conductivity, acidity, sulfate, iron 
and manganese concentrations; and decreases pH concentrations. Sewage discharges into Clear 
Creek’s tributaries are from the City of Sheldon waste water treatment plant (WWTP) (MO­
0040177), Camp Clark Military Reservation (MO-0037052), and several smaller un-permitted 
facilities. In general, sewage discharges elevate ammonia, fecal coliform and nutrient levels, 
excess aquatic plant growth, low dissolved oxygen (DO), high biological oxygen demand 
(BOD), among other problems. 

The largest hog operation in Missouri, Murphy Farms or Murphy Family Ventures (MD 
Farms, MO-0131059) is located along Clear Creek and its tributaries. The three non-
discharging, permitted Murphy Farms in the Clear Creek Watershed have a design number of 
31,654 animal units. 

Point Sources 

Potential point sources of sediment include facilities with permits through the National 
Pollution Discharge Elimination System (NPDES). Clear Creek watershed’s NPDES facilities 
are listed in Tables 1 and 2. 

6 Missouri Soil and Water Districts Commission, March 2003, Needs Assessment, Plan to Address Identified Needs
 

and a Summary to Date, http://www.dnr.mo.gov/env/swcp/2003%20needs%20assessment.pdf.


7 Agricultural Nonpoint Source (AgNPS), Special Area Land Treatment (SALT) Program, NPS Problems,
 

http://www.dnr.mo.gov/env/swcp/service/Salt/nps_problems.htm#improper%20animal%20waste%20management.
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Table 1: NPDES Permitted Facilities in the Clear Creek Watershed (Excluding CAFOs) 

Facility Name 
Permit 

Number 
Receiving 

Creek 

Permit 
Limit 
TSS* 

Flow 
Design 
(MGD) Facility Type 

SHELDON WWTF MO0040177 LITTLE CLEAR 80 0.071 MUNICIPAL POTW 
ASH GROVE­
MONTEVALLO 
QUARRY MOG490112 MCCARTY 

70 
-­

NON­
MUNICIPAL 

LIMESTONE 
QUARRY 

MIDWEST PROJECTS MOG490883 TRIB CLEAR 70 -­
NON­
MUNICIPAL 

LIMESTONE 
QUARRY 

*Permitted Final Effluent Limitations, 30 day average 

Table 2: NPDES Permitted CAFOs in the Clear Creek Watershed with permitted outfalls 

Facility Name 
Permit 

Number 
Receiving 

Creek 
Permit Limit 

TSS* 
Flow Design 

(MGD) Facility Type 
MURPHY FAMILY VENTURES, 
Outfall #1 MO0131059 CLEAR 0 0.06354 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #2 MO0131059 CLEAR 0 0.06354 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #3 MO0131059 CLEAR 0 0.06354 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #4 MO0131059 CLEAR 0 0.06354 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #1 MO0131067 WALNUT 0 0.132 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #2 MO0131067 WALNUT 0 0.132 CAFO -­ SWINE 
MURPHY FAMILY VENTURES, 
Outfall #3 MO0131067 MCCARTY 0 0.132 CAFO -­ SWINE 
MURPHY FAMILY 
VENTURES,Outfall #16 MO0131032 MCCARTY 0 0.23 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES 
Outfall #5 MO0131059 CLEAR 0 0.06354 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES 
Outfall #6 MO0131059 CLEAR 0 0.06354 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #8 MO0131059 CLEAR 0 0.06354 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #9 MO0131059 

LITTLE 
CLEAR 0 0.06354 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #4 MO0131067 WALNUT 0 0.132 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #5 MO0131067 MCCARTY 0 0.132 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #6 MO0131067 CLEAR 0 0.132 

NON­
MUNICIPAL SWINE 

MURPHY FAMILY VENTURES, 
Outfall #7 MO0131067 WALNUT 0 0.132 

NON­
MUNICIPAL SWINE 

As seen in Tables 1 and 2, the Clear Creek Watershed includes several permitted 
facilities and their associated outfalls. CAFOs (Concentrated Animal Feeding Operations) in 
Table 2 include sixteen outfalls in the watershed operated by three permitted CAFOs. CAFOs 
are animal feeding operations in which animals are confined to areas that are roofed and utilize 
earthen or concrete structures to contain and store manure prior to land application. All 
permitted livestock facilities have waste management systems designed to minimize runoff 
entering their operations or detain runoff leaving their operations. Such systems are designed for 
the 25 year, 24 hour rainfall/runoff event. All CAFO outfalls in the watershed have a no 
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discharge requirement meaning that there is no discharge except during emergency conditions.8 

Non-CAFO permitted facilities are discussed in Section 7 of this document. 

Nonpoint Sources 

Sediment loading comes predominantly from nonpoint source pollution. Overland runoff 
carries sediment into the stream. Soil from exposed land runs into the creek which increases the 
turbidity and total suspended solids (TSS) concentration which decreases the transparency. 
Background levels of TSS come from natural fluvial processes. Sediment becomes suspended 
during high flow events as soil along the banks is eroded and bed sediment is re-suspended. 
Urban land may contribute to sediment pollution, but this watershed is less than 1% urban, so its 
contribution is negligible (Chart 1 and Appendix A). The main source of sediment is believed to 
be runoff from agricultural nonpoint sources. The dominant land use in Clear Creek watershed is 
agriculture, with cropland at 23%.9 Cropland and livestock grazing in the watershed and 
discharges from unregulated or faulty animal waste facilities (lagoons or pits serving confined 
lots) can increase nutrification, nitrogen, coliform and BOD, turbidity, sedimentation, low DO, 
high nitrogen and phosphorous concentrations, high ammonia and high fecal coliform counts. 

The most significant agriculture product in the watershed is livestock (and associated 
operations). Table 3, on the next page, details livestock numbers for Vernon County in 2002, but 
does not take into account the 1,212,491 hogs and pigs sold in Vernon County in 2002. 10 In 
addition to the CAFOs discussed in the Point Sources section above, Animal Feeding Operations 
(AFOs) are prevalent in the watershed as demonstrated by the numbers in Table 3. AFOs are 
agricultural operations where animals are kept and raised in confined situations, but do not meet 
the regulatory definition of a CAFO. AFOs generally congregate animals, feed, manure, dead 
animals, and production operations on a small land area. Feed is brought to the animals rather 
than the animals grazing or otherwise seeking feed in pastures. Animal waste and wastewater 
can enter water bodies from spills or breaks of waste storage structures (due to accidents or 
excessive rain), and non-agricultural application of manure to crop land. 

8 For more information on AFOs (Animal Feeding Operations) or CAFOs visit 
http://cfpub.epa.gov/npdes/home.cfm?program_id=7
9 West Osage Watershed Inventory and Assessment, West Central Regional Fisheries, Missouri. 
http://mdc.mo.gov/fish/watershed/wosage/contents/310cotxt.htm
10 Census data pull for Vernon County, Missouri, http://151.121.3.33:8080/Census/Pull_Data_Census from 
http://www.nass.usda.gov/Census_of_Agriculture/index.asp 
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Table 3: Vernon County Est. Livestock in 200211 

Type of Livestock No. of Animals 
Cattle – Beef 33,201 
Cattle – Milk 452 
Cattle – Cow/Calf 62,046 
Hogs/Pigs (Swine) 135,141 
Sheep/Lambs 1,399 
Poultry – Layers 1,865 
Poultry -- Broilers 1,097 
Total 235,201 

4. Description of the Applicable WQS and Numeric Water Quality Targets 

Beneficial Uses 

The designated uses of Clear Creek, WBID 1336: 

• Livestock and Wildlife Watering 
• Protection of Warm Water Aquatic Life 
• Human Health Protection (Fish Consumption) 
• Whole Body Contact Recreation – Category B for Class C water bodies 

The stream classifications and designated uses may be found at 10 CSR20-7.031(1)(C) 
and (F) and Table H. 

Use that is impaired 

Protection of Warm Water Aquatic Life 

Antidegradation Policy 

Missouri’s WQS include the EPA “three-tiered” approach to antidegradation, and may be 
found at 10 CSR 20-7.031(2). 

Tier 1 – Protects existing uses and provides the absolute floor of water quality for all 
waters of the United States. Existing instream water uses are those uses that were attained on or 
after November 29, 1975, the date of EPA’s first WQS Regulation, or uses for which existing 
water quality is suitable unless prevented by physical problems such as substrate or flow. 

Tier 2 – Protects the level of water quality necessary to support propagation of fish, 
shellfish, and wildlife and recreation in and on the water in waters that are currently of higher 
quality than required to support these uses. Before water quality in Tier 2 waters can be lowered, 

11 Ibid. 
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there must be an antidegradation review consisting of: (1) a finding that it is necessary to 
accommodate important economical or social development in the area where the waters are 
located; (2) full satisfaction of all intergovernmental coordination and public participation 
provisions; and (3) assurance that the highest statutory and regulatory requirements for point 
sources and best management practices (BMPs) for nonpoint sources are achieved. Furthermore, 
water quality may not be lowered to less than the level necessary to fully protect the 
“fishable/swimmable” uses and other existing uses. 

Tier 3 – Protects the quality of outstanding national resources, such as waters of 
national and state parks, wildlife refuges and waters of exceptional recreational or ecological 
significance. There may be no new or increased discharges to these waters and no new or 
increased discharges to tributaries of these waters that would result in lower water quality (with 
the exception of some limited activities that result in temporary and short-term changes in water 
quality). 

Specific Criteria 

The impairment of this waterbody is based on exceedence of the general, or narrative, 
criteria contained in Missouri’s WQS, 10 CSR 20-7.031(3)(A), (C) and (G). 

(A)	 	Waters shall be free from substances in sufficient amounts to cause the formation of 
putrescent, unsightly or harmful bottom deposits or prevent full maintenance of beneficial 
uses. 

(C)	 	 Waters shall be free from substances in sufficient amounts to cause unsightly color or 
turbidity, offensive odor or prevent full maintenance of beneficial uses. 

(G)	 	Waters shall be free from physical, chemical or hydrologic changes that would impair the 
natural biological community. 

When the WQS is expressed as a narrative value, a measurable indicator of the pollutant 
may be selected to express the narrative as a numeric value. There are many quantitative 
indicators of sediment, such as, TSS, turbidity, and bedload sediment, which are appropriate to 
describe sediment in rivers and streams.12 TSS was selected as the numeric target for this 
TMDL because it enables the use of the highest quality data available, including permit 
conditions and monitoring data. 

5. Calculation of Load Capacity 

Load capacity (LC) is defined as the maximum pollutant load that a waterbody can 
assimilate and still attain WQS. This total load is then divided among a WLA for point sources, 
a LA for nonpoint sources and a MOS. The LC for this TMDL has been defined as a curve over 
the range of flows for Clear Creek; see Figure 1, where the solid (red) curve is the TMDL. 

12 Framework for Developing Suspended and Bedded Sediments (SABS) Water Quality Criteria, U.S. 
Environmental Protection Agency, EPA-822-R-06-001, May 2006. 
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Measurements are shown in Figure 1, where round (black) points are loads calculated from TSS 
concentrations in Clear Creek and any corresponding horizontal bars (red) are the percent 
reduction required to meet the TMDL. Turbidity measurements taken during the biological 
assessment were used to estimate TSS concentrations using relationships developed by Doisey 
and Rabeni (2004).13 These estimates along with measured TSS data are shown in Figure 1. 

Figure 1: TMDL curve over the range of flows. 
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Modeling Approach 

In the case of Clear Creek where narrative standards are targeted for the impaired stream, 
a reference approach is used. In this approach, the target for pollutant loading is the 25th 

percentile of the current EDU condition calculated from all data available within the EDU in 
which the waterbody is located. Therefore, the 25th percentile is targeted as the TMDL load 
duration curve (LDC). For a full description of the development of suspended sediment targets 
using reference LDC refer to Appendix C. Specific data sources for this TMDL’s flow and 
EDU-wide TSS data are listed in Appendix D. Appendix D also shows estimates of discharge at 
flow percentiles. The biological assessment (Appendix B) showed that Clear Creek is supporting 
the aquatic life use. 

13 Effects of Suspended Sediment on Native Missouri Fishes: A Literature Review and Synthesis. 2004. K.E. 
Doisey and C.F. Rabeni. University of Missouri. 
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6. Load Allocation (Nonpoint Source Loads) 

LA is the allowable amount of the pollutant that can be assigned to nonpoint sources. In 
Biological Assessment Report for Clear Creek, included as Appendix F, the impairment to warm 
water aquatic life from stream habitat degradation due to sediment was not found for Clear Creek 
which is supporting a macroinvertebrate community similar to reference streams analyzed, see 
Appendix B. The modeling of Clear Creek shows no exceedance of the TMDL curve, refer to 
Figure 1. The TMDL curve is set at an estimate of expected reference conditions over the range 
of flows. The LA is the TMDL minus the WLA, over the range of flows. 

7. Waste Load Allocation (Point Source Loads) 

WLA is the allowable amount of the pollutant that can be assigned to point sources. The 
WLA is set to the lesser of current permit limits or technology based effluent limits (TBELs). 
TBELs are defined in a permit based on facility type. Mechanical WWTFs’ permit limits are a 
weekly average TSS concentration of 45 mg/L and a monthly average TSS concentration of 30 
mg/L. Secondary equivalent WWTFs’ permit limits are a weekly average TSS concentration of 
60 mg/L and a monthly average TSS concentration of 45 mg/L. Waste water treatment lagoon 
facilities’ permit limits are up to a weekly average TSS concentration of 120 mg/L and a monthly 
average TSS concentration of 80 mg/L. Additionally, permits can be written to target lower 
limits if the specific facility is capable of performance exceeding TBELs. Table 4 lists the 
permitted point sources in the watershed and WLAs based on their current permit limits and 
permitted design flows. In addition any general permits need further evaluation to determine if a 
site specific permit is needed to address sediment loading. The WLAs listed in this TMDL do 
not preclude the establishment of future point sources of sediment loading in the watershed. Any 
future point sources should be evaluated in light of the TMDL established and the range of flows 
into which any additional load will impact. 

Table 4: Waste Load Allocations for point sources of sediment in Clear Creek’s watershed 

Facility Name Permit Number 
WLA (tons/day) 

d/w/m* 
FACILITY - WWTP ­

SHELDON WWTF MO0040177 .023/120 /80 

FACILITES - LIMESTONE QUARRIES ­
ASH GROVE-MONTEVALLO QUARRY MOG490112 Site Specific BMPs 
MIDWEST PROJECTS MOG490883 Site Specific BMPs 

FACILITES – CAFOS ­
MURPHY FAMILY VENTURES MO0131059 0/0/0 
MURPHY FAMILY VENTURES MO0131067 0/0/0 
MURPHY FAMILY VENTURES MO0131032 0/0/0 

*Permit limits based on current design loads where d=daily, w=weekly average, m=monthly average. 
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All permitted livestock facilities (CAFOs) in the Clear Creek watershed are non-
discharging permits with permit numbers beginning with “MO-01”. The WLAs are set at zero 
(Table 4). 

In Clear Creek watershed there are two general permitted limestone quarries with permit 
numbers beginning “MO-G49” that limit non-stormwater discharges to a TSS concentration of 
70 mg/L. Without designated flows the load can not be estimated but these concentration limits 
give a relative measure for potential impact of sediment loading from these facilities (Table 4). 
These operations are not expected to contribute to the sediment impairment if they are following 
a well conceived sediment control plan. BMPs should clearly be implemented as part of the 
permit conditions. The existing state “General Permit” requires sediment and erosion control 
sufficient to prevent pollution to waters of the state and comply with the effluent limitations and 
other permit conditions. This may require the construction of properly designed sediment basins 
or other treatment structures. However, site-specific BMPs are not currently defined; future 
permits should reflect BMPs to achieve the general permit requirements. Therefore, the WLAs 
for general permits are set to current conditions plus inclusion of site-specific BMPs. 

8. Margin of Safety 

A MOS is usually added to a TMDL to account for the uncertainties inherent in the 
calculations and data gathering. The MOS is intended to account for such uncertainties in a 
conservative manner. Based on EPA guidance, the MOS can be achieved through one of two 
approaches: 

(1) Explicit – Reserve a numeric portion of the LC as a separate term in the TMDL. 
(2) Implicit – Incorporate the MOS as part of the critical conditions for the WLA and the 

LA calculations by making conservative assumptions in the analysis. 

All available data for Clear Creek indicates the TMDL is being met (Figure 1). This is 
conservative evidence that the TMDL will be protective of the designated beneficial uses and 
therefore an implicit MOS is assigned to this TMDL. 

9. Seasonal Variation 

The TMDL curve represents flow under all seasonal conditions. The LA and TMDL are 
applicable at all flow conditions, hence all seasons. The advantage of a LDC approach is to 
avoid the constraints associated with using a single-flow critical condition during the 
development of a TMDL. Therefore, all flow conditions including seasonal variation are taken 
into account for TMDL calculations. Bioassessment data used in this TMDL was generated by 
MDNR’s ESP; invertebrate sampling was collected for two seasons, fall 2003 and spring 2004 
(Appendix B). Stream Condition Index (SCI) sustainability scores of 20-16 qualify as fully 
sustaining, 14-10 is partially sustaining, and 8-4 is considered non-sustaining of aquatic life. 
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Table 5. Clear Creek Invertebrate Data 
Aquatic Invertebrate Scores 

Location Fall 2003 Spring 2004 
Site 1 18 20 
Site 2 20 16 
Site 3 14 18 

10. Monitoring Plans for Clear Creek 

MDNR conducted a bioassessment on Clear Creek in 2003-4 and currently collects 
ambient water quality data four times a year on the stream at Highway E in Vernon County. 
MDNR gathers a variety of field and laboratory parameters in this on-going effort. The 
department will routinely examine physical habitat, water quality, invertebrate community, and 
fish community data collected by the Missouri Department of Conservation under its Resource 
Assessment and Monitoring (RAM) Program. This program randomly samples streams across 
Missouri on a five to six year rotating schedule. 

11. Public Participation 

EPA regulations, 40 CFR 130.7, require that TMDLs be subject to public review. EPA is 
providing public notice of this TMDL for Clear Creek on the EPA, Region 7, TMDL website: 
http://www.epa.gov/region07/water/tmdl_public_notice.htm. The response to comments and 
final TMDL will be available at: http://www.epa.gov/region07/water/apprtmdl.htm#Missouri. 

This water quality limited segment of Clear Creek in Vernon County, Missouri, is 
included on the approved 1998 and 2002 303(d) lists for Missouri. This TMDL is being 
produced by EPA to meet the requirements of the 2001 Consent Decree, American Canoe 
Association, et al. v. EPA, No. 98-1195-CV-W in consolidation with No. 98-4282-CV-W, 
February 27, 2001. EPA is developing this TMDL in cooperation with the State of Missouri, and 
EPA is establishing this TMDL at this time to fulfill the American Canoe consent decree 
obligations. Missouri may submit and EPA may approve another TMDL for this water at a later 
time. 

As part of the public notice process, MDNR will assist EPA by providing a distribution 
list of interested persons to which EPA will provide an announcement of the Clear Creek TMDL. 
Groups that receive the public notice announcement will include the Missouri Clean Water 
Commission, the Missouri Water Quality Coordinating Committee, Stream Team Volunteers in 
the county, state legislators, and potentially impacted cities, towns and facilities. The EPA 
public noticed this TMDL from September 29, 2006, to October 29, 2006, and the Summary of 
Response to Comments is posted on the EPA website: 
http://www.epa.gov/region07/water/apprtmdl.htm#Missouri. 

Clear Creek, Vernon County TMDL
 

Page 12
 


http://www.epa.gov/region07/water/apprtmdl.htm#Missouri
http://www.epa.gov/region07/water/apprtmdl.htm#Missouri
http://www.epa.gov/region07/water/tmdl_public_notice.htm


 

     
  

   
 

          
        

  
 

              
         

 
            

       
         

 
 

           
    

 
           

             
 

 
            

   
 

          
         

 
 

             
        

 
 

             
       

    
 

             
        

  
 

 
           

    
 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

12. References
 


°	 Conservation Commission of Missouri, 1995-2006, West Osage Watershed Inventory 
and Assessment, West Central Regional Fisheries, Missouri. 
http://mdc.mo.gov/fish/watershed/wosage/contents/310cotxt.htm. 

°	 K.E. Doisey and C.F. Rabeni, 2004, Effects of Suspended Sediment on Native Missouri 
Fishes: A Literature Review and Synthesis, University of Missouri. 

°	 Kansas Department of Health and Environment, 2000, Upper Wakarusa River TMDL 
(Sediment Impact on Aquatic Life), http://www.kdheks.gov/tmdl/klr/upwakatss.pdf and 
Little Arkansas River TMDL (Sediment Impact on Aquatic Life), 
http://www.kdheks.gov/tmdl/la/littlearksed.pdf. 

°	 Missouri Agriculture Statistics Service, Vernon County AgriFacts, 2006, Source: U.S. 
Census of Agriculture. http://agebb.missouri.edu/mass/agrifact/vernon/index.htm. 

°	 Missouri Department of Natural Resources, 2005, Total Maximum Daily Load 
Information Sheet for Streams with Aquatic Habitat Loss that are Listed for Sediment, 
http://www.dnr.mo.gov/env/wpp/tmdl/info/habitat-info.pdf. 

°	 Missouri Department of Natural Resources, 2007, Quality Assurance Project Plan for 
Wasteload Allocations/Special Studies. 

°	 Missouri Department of Natural Resources, Agricultural Nonpoint Source (AgNPS), 
Special Area Land Treatment (SALT) Program, NPS Problems, 2006, 
http://www.dnr.mo.gov/env/swcp/service/Salt/nps_problems.htm#improper%20animal% 
20waste%20management. 

°	 Missouri Soil and Water Districts Commission, March 2003, Needs Assessment, Plan to 
Address Identified Needs and a Summary to Date, 
http://www.dnr.mo.gov/env/swcp/2003%20needs%20assessment.pdf. 

°	 Missouri Water Quality Standards (WQS) 10 Code of State Regulations 20-7.031(1)(F), 
www.dnr.mo.gov/env/wpp/rules/index.html#Chap7, For Beneficial uses see 10 CSR 20­
7.031(1)(C) and Table (H). 

°	 United States Department of Agriculture, 2006, NASS Quick Stats (Livestock) Census of 
Agriculture, Census data pull for Vernon County, Missouri, 
http://151.121.3.33:8080/Census/Pull_Data_Census from 
http://www.nass.usda.gov/Census_of_Agriculture/index.asp. 

°	 United States Department of Agriculture, Farm Service Agency, Conservation Reserve 
Program, 2006, http://www.fsa.usda.gov/dafp/cepd/crp.htm. 

Clear Creek, Vernon County TMDL
 

Page 13
 


http://www.fsa.usda.gov/dafp/cepd/crp.htm
http://www.nass.usda.gov/Census_of_Agriculture/index.asp
http://151.121.3.33:8080/Census/Pull_Data_Census
www.dnr.mo.gov/env/wpp/rules/index.html#Chap7
http://www.dnr.mo.gov/env/swcp/2003%20needs%20assessment.pdf
http://www.dnr.mo.gov/env/swcp/service/Salt/nps_problems.htm#improper%20animal
http://www.dnr.mo.gov/env/wpp/tmdl/info/habitat-info.pdf
http://agebb.missouri.edu/mass/agrifact/vernon/index.htm
http://www.kdheks.gov/tmdl/la/littlearksed.pdf
http://www.kdheks.gov/tmdl/klr/upwakatss.pdf
http://mdc.mo.gov/fish/watershed/wosage/contents/310cotxt.htm


 

     
  

          
            

 
 

           
          

 
         

           
  

 
 

    
 

             
       
            

 
              
            
              

        
 
 

	 

	 

	 

°	 United States Environmental Protection Agency, 2006, Development of Suspended 
Sediment Targets using Reference Load Duration Curves, EPA Region 7, Kansas City, 
KS. 

°	 United States Environmental Protection Agency, May 2006, Framework for Developing 
Suspended and Bedded Sediments (SABS) Water Quality Criteria, , EPA-822-R-06-001. 

°	 United States Environmental Protection Agency, National Pollutant Discharge
 

Elimination System, 2006, For more information on AFOs or CAFOs visit
 

http://cfpub.epa.gov/npdes/home.cfm?program_id=7.



13. Appendices 

Appendix A – Map Of Clear Creek Watershed And Impaired Segment – MO_1336 
Appendix B – Clear Creek Invertebrate Data 
Appendix C – Development of Pollutant Targets using Reference Load Duration 
Curves 
Appendix D – Estimated Flow For Range Of Percentiles At The Impaired Segment Outlet 
Appendix E – Total Maximum Daily Load Information Sheet for Clear Creek 
Appendix F – Biological Assessment Report: Clear Creek in Vernon County, September 2003 – 
April 2004, by Missouri Department of Natural Resources 

Clear Creek, Vernon County TMDL
 

Page 14
 


http://cfpub.epa.gov/npdes/home.cfm?program_id=7


 

 
 

  
          

 
 

 
 
 

Le gend 

""DE. "...... ,=0 . ............ .­
. co .. 
-ao .. Cnol~I D Il30J 

- S!n .... 

[Jo. .. Cnol W_ 

0""""'" 

"­"-• ..,., ......... lkbon 

• "'" In_"""" 
D­
O-0·_ 

D~·F""" 
I!l ....... _f""" 
. ..... f ... " 

.~.-­., ...... -_ ............. 
[]w~w.""" 
~""Wo1I_ 1--

, 

Legend 
HPDE ......... 

.~ .­-­. ct.-
-00 .. ",",- (WIlID '''"I --[Jo. .. "' ... w_ 
OCo<nt ... 

"­"-• ....,_co... 
.""'-"""-' D-
O-
00_ 

0""""""" F",", 
I!l ....... - f ...... ._f ... " . .-.........--.. . ....... -_. 
~w. ..... 

~'""--1--

Appendix A
 

Map of Clear Creek Watershed and Impaired Segment – MO_1336
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Appendix B
 

Clear Creek Invertebrate Data
 


Aquatic Invertebrate Scores 
Location Fall 2003 Spring 2004 
Site 1 18 20 
Site 2 20 16 
Site 3 14 18 

Note: MDNR has developed a sediment protocol to determine if sediment is actually the pollutant in the 
streams so listed and to arrive at a standard way to measure sediment. The first step of that protocol is a 
biological assessment to see if the biological community is actually impaired. In the case of Clear Creek, 
the study14 measured habitat quality, water quality, and macroinvertebrate (like larval mayflies and 
crayfish) communities. It found that those three measures are similar among Clear Creek stream 
segments and are similar between Clear Creek and biocriteria reference (high quality) streams within the 
same Ecological Drainage Unit (see map in Appendix A). Invertebrate scores of 16 or greater are judged 
to indicate unimpaired streams. Scores 14 or less are judged to be impaired. Therefore, the stream is 
considered not impaired by MDNR. For more details, refer to the study itself (Appendix F). 

Site Index for Clear Creek 
1- Site 1: County Rd.@ NWNE Sec.28,35N,29W 
2- Hwy E @ NENW Sec.2,34N,30W 
3- County Rd.@ SWNE Sec.4,34N,30W 

14 Biological Assessment Report, Clear Creek, Vernon County, 2003-2004. Department of Natural Resources, 
Environmental Services Program (Appendix F on this document). 
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Development of Suspended Sediment Targets using
 


Reference Load Duration Curves
 


Overview 

This procedure is used when a lotic system is placed on the 303(d) impaired waterbody 
list for a pollutant and the designated use being addressed is aquatic life. In cases where 
pollutant data for the impaired stream is not available a reference approach is used. The target 
for pollutant loading is the 25th percentile calculated from all data available within the ecological 
drainage unit (EDU) in which the waterbody is located. Additionally, it is also unlikely that a 
flow record for the impaired stream is available. If this is the case a synthetic flow record is 
needed. In order to develop a synthetic flow record calculate an average of the log discharge per 
square mile of USGS gaged rivers for which the drainage area is entirely contained within the 
EDU. From this synthetic record develop a flow duration from which to build a load duration 
curve for the pollutant within the EDU. 

From this population of load durations follow the reference method used in setting 
nutrient targets in lakes and reservoirs. In this methodology the average concentration of either 
the 75th percentile of reference lakes or the 25th percentile of all lakes in the region is targeted in 
the TMDL. For most cases available pollutant data for reference streams is also not likely to be 
available. Therefore follow the alternative method and target the 25th percentile of load duration 
of the available data within the EDU as the TMDL load duration curve. During periods of low 
flow the actual pollutant concentration may be more important than load. To account for this 
during periods of low flow the load duration curve uses the 25th percentile of EDU concentration 
at flows where surface runoff is less than 1% of the stream flow. This result in an inflection 
point in the curve below which the TMDL is calculated using load calculated with this reference 
concentration. 

Methodology 

The first step in this procedure is to locate available pollutant data within the EDU of 
interest. These data along with the instantaneous flow measurement taken at the time of sample 
collection for the specific date are recorded to create the population from which to develop the 
load duration. Both the date and pollutant concentration are needed in order to match the 
measured data to the synthetic EDU flow record. 

Secondly, collect average daily flow data for gages with a variety of drainage areas for a 
period of time to cover the pollutant record. From these flow records normalize the flow to a per 
square mile basis. Average the log transformations of the average daily discharge for each day 
in the period of record. For each gage record used to build this synthetic flow record calculate 
the Nash-Sutcliffe statistic to determine if the relationship is valid for each record. This 
relationship must be valid in order to use this methodology. This new synthetic record of flow 
per square mile is used to develop the load duration for the EDU. The flow record should be of 
sufficient length to be able to calculate percentiles of flow. 
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The following examples show the application of the approach to one Missouri EDU. 

The watershed-size normalized data for the individual gages in the EDU were calculated and 
compared to a pooled data set including all of the gages. The results of this analysis are 
displayed in the following figure and table: 

0.001 

0.01 

0.1 

1 

10 

100 

0 0.2 0.4 0.6 0.8 1 

ar
ea

 c
or

re
ct

ed
 fl

ow
 (

cf
s)

 

1760mi2 1380mi2 62.7mi2 515mi2 log Mn 

Gage gage area (mi2) normal Nash-
Sutcliffe 

lognormal 
Nash-Sutcliffe 

Platte River 06820500 1760 80% 99% 
Nodaway River 06817700 1380 90% 96% 
Squaw Creek 06815575 62.7 86% 95% 
102 River 06819500 515 99% 96% 

This demonstrates the pooled data set can confidently be used as a surrogate for the EDU 
analyses. 

The next step is to calculate pollutant-discharge relationships for the EDU, these are log 
transformed data for the yield (tons/mi2/day) and the instantaneous flow (cfs/mi2.) The following 
graph shows the EDU relationship: 
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Estimate of Power Function from Instantaneous Flow 
y = 1.3461x - 0.5093 
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Further statistical analyses on this relationship are included in the following Table: 

m 1.34608498 b -0.509320019 
Standard Error (m) 0.04721684 Standard Error (b) 0.152201589 

r2 0.86948229 Standard Error (y) 1.269553159 
F 812.739077 DF 122 

SSreg 1309.94458 SSres 196.6353573 

The standard error of y was used to estimate the 25%ile level for the TMDL line. This 
was done by adjusting the intercept (b) by subtracting the product of the one-sided Z75 statistic 
times the standard error of (y). The resulting TMDL Equation is the following: 

Sediment yield (t/day/mi2) = exp (1.34608498 * ln (flow) - 1.36627) 
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A resulting pooled TMDL of all data in the watershed is shown in the following graph: 

Enter EDU designation here -- Sediment Loading 

0.
00

01
0.

00
05

 
0.

00
5 

0.
05 0.
1

0.
2

0.
3

0.
4

0.
6

0.
7

0.
8

0.
9 

0.
95

 

0.
99

0.
99

5 
0.

99
9 

0.
99

99
 

0.00001 

0.0001 

0.001 

0.01 

0.1 

1 

10 

100 

Low Flow Percentile Flow High Flow 

To
ns

/d
ay

/m
i^

2 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

S
ur

fa
ce

 R
un

of
f 

To apply this process to a specific watershed would entail using the individual watershed data 
compared to the above TMDL curve that has been multiplied by the watershed area. Data from 
the impaired segment is then plotted as a load (tons/day) for the y-axis and as the percentile of 
flow for the EDU on the day the sample was taken for the x-axis. 

For more information contact: 
Environmental Protection Agency, Region 7 
Water, Wetlands, and Pesticides Division 
Total Maximum Daily Load Program 
901 North 5th Street 
Kansas City, Kansas 66101 
Website: http://www.epa.gov/region07/water/tmdl.htm 
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Estimated Flow For Range Of Percentiles
 


At The Impaired Segment Outlet
 


Estimated flow for range of percentiles at the impaired segment outlet. 

Flow estimate for Clear 
Creek based on drainage 

area and synthetic 
ecological drainage unit 

flow. 

Percentile of Flow Discharge 
(cubic feet per second) 

10 2.4 
30 8.2 
50 18.6 
70 41.0 
90 125 

USGS stream gages used to generate synthetic flow: 

Big Bull near Hillsdale KS 06915000 
Osage River above Schell City 06918070 
Turnback Creek above Greenfield 06918460 
Cedar Creek near Pleasant View 06919500 
South Grand River at Archie 06921590 
South Grand River near Clinton 06921760 

USGS stream sample sites used to generate EDU TMDL: 

South Grand River near Clinton 06921760 
Osage River above Schell City 06918070 
Marais des Cygnes R near KS-MO State Ln. 06916600 
L Osage River at Fulton KS 06917000 
Dry Wood Creek near Deerfield MO 06917680 
South Grand River below Freeman MO 06921582 
South Grgand River at Urich MO 06921600 
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Appendix E 

Missouri Department of Natural Resources 
Total Maximum Daily Load Information Sheet 

For Streams with Aquatic Habitat Loss that are Listed 
for Sediment 
Waterbody Segment at a Glance: 

Location: Streams in Northern and West Central Missouri and in the Mississippi Embayment of 
Southeast Missouri and the Missouri and Mississippi Rivers. 

Impairment: In 1998 the Department of Natural Resources listed 38 streams with habitat 
impairment due to agricultural nonpoint source problems. Twelve of them were delisted because 
new data showed they were higher quality reference streams, not impaired by sediment. One of 
them was retained on the list for “unknown” pollutants. The other 25 of them appear on the 
2002 US EPA 303(d) list for Missouri as being impaired by “sediment”. 

Description of the Problem 

All of these waters, as per Missouri Water Quality Standards, must provide a suitable home for aquatic 
life. A combination of natural geology and land use in the prairie portions of the state and the Mississippi 
Embayment is believed to have reduced the amount and impaired the quality of aquatic habitat. The 
major problems are excessive rates of sediment deposition due to streambank erosion and sheet erosion 
from agricultural lands, loss of stream length and loss of stream channel heterogeneity due to 
channelization, and changes in basin hydrology that have increased flood flows and prolonged low flow 
conditions. Loss of tree cover in riparian zones has caused elevated water temperatures in summer and a 
reduction in woody debris, a critical aquatic habitat component in prairie streams. The most compelling 
evidence of loss or impairment of aquatic habitat is the historical change in distribution of fishes in 
Missouri. Many species of fish no longer appear in portions of the state where they once lived. 

The department proposed changing the listing of “sediment” to “habitat loss.” This change was proposed 
because sediment is often an important, but certainly not the only, pollutant or condition causing 
degradation of aquatic habitat in these streams. With this proposed change, other problems such as 
channelization, alteration of streambanks and riparian zones, and alteration of normal flow regimes would 
be included as conditions contributing to impairment. The US Environmental Protection Agency denied 
this change because habitat loss is “pollution”, not a specific “pollutant” that can be measured and 
calculated. This is necessary because a TMDL (Total Maximum Daily Load) is a numeric calculation. 

The department is developing a sediment protocol to determine if sediment is actually the pollutant in 
these streams and a standard way to measure sediment. 
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Missouri Streams with Loss of Habitat due to Agricultural Nonpoint Source Pollution 

11 
1 

14 

3 
9 

10 6 4 

18 

19 

23 

25 

15 

7 
17 

2 

22 
8 

12 

16 

5 

20 

13 
21 

24 

# Waterbody County 
(lower 
section) 

Miles 
affecte 
d 

 # Waterbody 

1 3rd Fork Platte River Buchanan 31.5  14 M. Fork Grand River 
2 Big Creek Henry 49  15 M. Fork Salt River 
3 Big Muddy Creek Daviess 8  16 Miami Creek 
4 Blackbird Creek Adair 10.5  17 Mill Creek 
5 Clear Creek Vernon 18  18 Mussel Fork 
6 E. Fork Medicine 

Cr. 
Grundy 36  19 N. Fabius River 

7 Elkhorn Creek Montgomer 
y 

19  20 N. Fork Spring River 

8 Flat Creek Pettis 20  21 Old Channel Little R. 
9 Honey Creek Livingston 23  22 S. Fork Blackwater 

R. 
10 Little Medicine 

Creek 
Grundy 40  23 S. Wyaconda River 

11 Little Tarkio Creek Holt 17.5  24 Spillway Ditch 
12 Lake Creek Pettis 5  25 Troublesome Creek 
13 Lateral #2 Main 

Ditch 
Stoddard 11.5    

For more information call or write: 
Missouri Department of Natural Resources 
Water Protection Program 
P.O. Box 176, Jefferson City, MO  65102-0176 
1-800-361-4827 or (573) 751-1300 office or (573) 751-9396 fax 
Program Home Page:  www.dnr.state.mo.us/deq/wpcp 

 
County 
(lower 
section) 
Gentry 
Monroe 
Bates 
Lincoln 
Macon 
Marion 

Jasper 

New Madrid 
Johnson 

Clark 

New Madrid 
Marion 
 

Miles 
affected 

25 
49 
18 
4 
29 
82 

51.5 

20 
5 

9 

13.5 
3.5 
 

Clear Creek, Vernon County TMDL 
Appendix E 



 

 
 

  
 

  

Appendix F 
Biological Assessment Report: 

Clear Creek in Vernon County, September 2003 – April 2004, 
by Missouri Department of Natural Resources 
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1.0 In troduction 

Att~ ~""'t oft~ Wat~ Prol<'Ction Program (WPP). t~ En\lrorullt'llt.1 MnlCrs 
Program'. (ESP) WaI~ Quality MonitOfUlg S«tion (WQ:\IS) conductM ~ biologIcal 
a,,,,,r.mmt ofCI~ar Crttk which flow, through a rural wat...m..d m ~"'tnn V~uon 
County. "{i,rou£'. 

Sampling at Cl~ar C= k w", condncIMOIl SqJttmbn- IS, 2003 and March 16 and 17, 
2004. Salllpling wa, condnctM by Bnan N~ and Carl Wakdidd ofth~ ESP. Air and 
Land Prot~tion Dm<lon (ALPD). 

On Augmt l9. 2003 a m"'y plan wa. ,ubminM to t~ WPP (forn~ly Wat~ Pollnllon 
Cornrol Program) (Appmdix A). Two null hypot~ w~~ 'taIM m thi, plan. 1k fim 
wa, that nJaCfom\"~t~ conllUunitirs would not diff~ Slgruficantly from 
macromn'f1~bf3t~ cOlUllmmti~, m "Illliar siZ«lruche. ofrd~lC~ ,tr~""" (= Tabl~ 1 
for rd~ruc~ sur"",,) within t~ Plam"Osag~ &ol<>glcal Drainag~ Unit (EDlr) 1k 
"",ond was that nJaCfom\"~t~ conuuunitirs would not diff~ Slgnificantl.,. ktWNll 
longitudinally sq>arlLt~ ""lCMs of Cl~ar C=k. A null hypot~'" that macroUl\=d""t~ 
COlll\llUl1it i~ ",11 not diff~ SIgnificantly k twNtl ",a,om " alro addi-rssM m rbi, 'Illdy. 

2.0 Study Aru 

CI~ar Crttk OIlgmat~ m sonthnn Vnuon County Jmt nor1~a't oftht CIl)' of SkIdoo 
and flow, northta'tthrough It'; walt'r!.bM of rural pa'mr~ and cropland (Tabl~ 1) wllIl it, 
confl~~ with tht o.;.;,g~ Riv~ m SI. Clair County According to Chapt~ 7 oftht Stair 
ofMi,""-LJI W.t~ Quahty Standard, (10 CSR 20-7.031). the 15 . O-mjl~ =ti"" from ""'. 
10, T. 35 N., R 29 W 10 = . 16, T. 34 N. R 30 W 1> ooign;LtM cia", '-C' ~fiClal 

u'" oolgnalloru. ar~ for "liy~tock and \\lldlif~ wat=ng" and "warm wat~ """"tic lif~ 
prot~lIon'- Th~15.O-mil~ "",lion frOlll=. 10. T. 35 N. R 29 W. to tht c""flntnC~ 
\\lm tht Osag~ Rin-r" OOignatM a, aclas, "I''' .mam \\lth tht """" ~ficlal llses 
plm "whok body COlIUCt r.-crution". ~ upp<'1 fi ftNtl-mil~ cia" "C" "",tiono f Cl~ar 

C=k pIns t~ upp<'1 thrtt Illl!es oft~ cia" " 1''' =tion w~~ li'IM by tht Ckan Wat~ 
Conum,,,on un<It-r "",tion 303(d) oft~ Ckan W.t~ Act for m..,aunlt'llt dut to 

"""""', 
CI~ar Crttk and th~ ",fr-mx:~ str~am' .. ~ locatM within tht Pl3lll&lo.;.;,g~ EDU An 
EnU 1> ar~glon when biolOgical cOllmmniti~ and habitat conditi"", can k exptttM to 
k ,unilar. Stt Appal"'" B for m:IJ>' oftht EnU, and th~ 14-digit Hy<hol<>glc Unit. 
(JIU) that rontam t~ sampling r~3CMs for Cl~ar C= k. Stt Tabl~ 1 for a cotnpanson of 
land "'" for tM EnU and tht 14-<liglt 00,. Land co,~ data w~~ <kri\-M from tht 
Thrm<Ltic "Uppn- "'tdlit~ data from 1991-1993, and mt~.tM by t~ Mi,soun 
~sourc~ A,,,,,,mmt l'artntr!.hip (MoRAP) 

9 .. 10", ... b..,=- R.poo 
O."C,'" s.p.._ lOOJ_Api!:>004 
., .. I of ll 

1.0 In lroduction 

Atl~ ~uesl ofl~ Watne PrOiection Program (WPP). I~ E""'OIlIllt'llI>! Sn-\1C", 

Pr<>gIlllll'. (£SP) Walne Quality Monilormg s..crion (WQ:\IS) ConduclM ~ blo!og'c>! 
a"'''SIl>ent ofa~ar Crttk. which floW!. through a rural wat~ m ~"'I<m V~mo" 
Cowlly. Mi,>OUl1. 

Sampling al CI~ar C=k wa, condoctfflon Sqn~mb...- IS , 2003 and March 16 and 17, 
2004. Sampling was cond"clM by Bmm N~ and Car! Wakdidd oflh~ ESP. Air and 
Land Prot...:tion Dm"oo (ALPD). 

On A"gmtI9. 2003" .rudy pL:m wa , "JbminM 10 I~ WPP (fom>nely Walne Poilu!!"" 
Coono! Prograrn) (Appmdix A). Two null hypom....s wne~ m .1t<! m !I';, plan. ~ fim 
\\.,., thai Dl3Cfom\"ffiebr:r.l~ commUlliti .. would nol dilIne Slgmficantiy from 
macromH'fl.tlfat~ comururu!!~, m "nu\ar "ZM r~aches of r~f..-..nc~ ,tr~= (= Tabl~ I 
for refne"""e ,u .. =) witlun I~ Plallls' Osage E<:olog>cal Drainage Unit (£Dl l} ~ 
"",,,,,d wa, lhal Dl3Cfoin\"ffi.br:r.le conununiti .. would nol d,lIne Slgnificamly ben,....., 
longimdmally ~""'t. reache. of Clear C.-...I.:. A 1IlIl1 hYPolheSl, thaI macro;m'ffi .. br:r.I .. 
col1lDlunili~ WIll nol dilIne "gnificamiy hem'ern sra'>Oll' " a\", :KJd.-.:o;...d m tim , rudy. 

2.0 Study Aroa 

C!~ar Crttk ongma!r'f. 111 southern Vern"" CO"illY Ju>1 m)fl~a>l ohhe my of Shddoo 
and floW!. nonhr"'llhrough m \\"'I~ of rue>! p"'rure and cropland (T3bl~ I ) wml i" 
c""fl"enee with thr- Os.age Rlvne m Sf. Clair County. According 10 Chaptne 7 of thr- Stair 
ofMi,'iClIJj Walne Quahty Slarulard, (10 CSR 20-7.031). the 15,O-mil. sect,on from ""'. 
10, T. 35 N .. R 29 W 10 ,'ire 16, T. 34 N. R 30 W" dr."gnaIM class "C' Brnrficlai 
u'" deslgt13!!OU' are for " Ii,...,t""k and wildlife watr-n"g" and "warm watne aquauc hf. 
protectl""-- Thr15.O-mile 'ire!!"" from""" 10. T. 35 N.. R 29 W. to the c""fluence 
\\1th thr- ()<,age RiH'r " "",ignaIM '" a cla .. "I"" ,~am \\1th the """" benefic",I""" 
pili< "whoir body conlXl r=ration -- ~ upper fiftrnJ.-mil~ cta" "C" "",tion of Clear 
C=k pi", t~ upper thrtt nul ... oft~ cia" ·'P" =lion wne~ listed by thr- Ckan Watne 
Conmm"onlllldr.- sr-ction 303(d) oft~ Ciran Wa~ Act forimp<mIllMl1 m,. 10 

-~, 

Clear Crttk and Ih~ ref...-.nc. "~an,,,;n loca{M widl1ll the Plam~la...ge EDU. An 
EnU " a frglon Wh.H ruologlcal c""mrurull ... and harum conditi"", can be """",,1M to 
he ,mul"". s.. Apprn"'" B for m:IJl' of thr- EnU. and th~ 14-digit Hymolog>c Un'" 
(HU) {hat contain {h. ,,,,opling ~ad,"" for Clear C...,k, s.. Tabl~ 1 for a ComparI"''' of 
land "sr for til.. EnU and the 14--diglt 00 •. Land co,.." dala wne~ ckriYM from til.. 
Thematic I\-fappeI "'t~lIile dala from 1991-1993. and mtrrpretM by I~ Mi,,,,,,,, 
~=e k,,,,,,metlt f'annr!Yllp (MoRAl"). 
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3.0 Sit . D~<criptiom 

Table I 
Prreml Land COH'r 

All""lpling loc.lIo,,, w= local"" \\~Ihin Vrrnon Counl)' (= m.p Appnubx B). ~ 
.H .... g~ \\1dth and di>charg~ n",a,ur..",...ns dnring both ""H), p<riod, = gt\·m for~ach 
=tlpling ,talioo m T abl~ 2 of W ,~ult, ~tion All MatiOl\l, "'~ \\1thin Ct." C 
"'gm<11K 

Cl~", Crttk Smioo #1 (NW '!. ;\'E Yo = . 28. I. 35 N. R. 29 W.) w"' local"" 
mlmNlialdy dot'n,~am of 1M unnam~d eounl)' road er""'mg. Gwgraphie eoordinat~ 
.1 t~ upsllum Irrnunm of this MatiOll wrr~ Lat . 37.784667". Long. - 94.132472" 

Cl~ar Crttk Slatioo #2 (NE \, h'W Yo = . 2, I. 34 N., R 30 W.) \\.,,, loc.I"" IIllmNlialdy 
l1p'>u.amofw HIghway E elO!.smg. G<-ograph.ie eoordinal~ at I"" downm~am 
tnmIllw. of till' 'Ialioo w= Lat. 37.757472", Long. - 94.19091 7" 

CI~ar Crttk SlatioolH (SW Yo NE I'. ~ 4, I. 34 K. R 30 W.) w .. locatrd IlllIl>rdiatdy 
dow""tInm of anllllll.alnrd eowny road elO!.smg. G<-ogr:ipIue eoordi.llal~ at W 
l1p'>u~am tnmIllus of tm, ,mioo w= 37.740167". Long. - 94.223 194'. 

4.0 ~INhoo, 

4.1 ~laCl'oinnrl.hra t~ COUKI;OD aDd ,-\..noly, ;. 

A 'Iandardizffi """Pl~ eollKlion procffiur. was follm,""' .. drscribrd III 1M SmU­
qtwinlati\,,, "Iac'O\ll\'ffi"bf3l~ S~am Bioa,,",s"'"""'t ProjKl ?roc,"""", (S~ ISBPP) 
(MONR 2003a). futt slandard habi!al'l, non-flmmtg w.trr ,,~th drpmiliOll.1! ,ub'lIal~ 
G'T). largr woody <kbris (SG). and roo!mat (R.\i) al W ,~am ffig~ wrr" , amp!"" a! all 
location, 

9",losi<.J .1.,,.,=00< Ropoo-, 
0. .. ( _ 
s.,., ""-lOOJ-ApriI1OO< 
;>, .. 1of , l 

3.0 Sit. D~'nipijom 

Tabltl 
Pm:mt Land COH'r 

All """PIing loc.llo,,, w= Iocat«l ,,~thin Vernon County (""" map Appmdlx B). ~ 
anrag~ ",dth and dJ.schaJg~ "",a,urrmmt, during both ""HY period, "'" g1\'m for ~""h 
=tlphng ,t.ll00 m T abl. 2 of ~ , ..,ult'> ~1I01~ All , Ialtom ar~ ",thin Cla" C 
"'gtnr1It'i. 

Clear C,...,k Sm;oo #1 (NW y. ~'E Yo =. 28. I. 35 N. R- 29 W.) wa. local«l 
munrdialdy dm'n,~am of ~ Wlllll.",«1 cOUIlty road cwmng. Gwgraphic coordinates 
att~ ''lmrullI l=nm oflhi, 5I.ttOll w~. Lat . 37.784667". Long . - 94. 132472". 

C1~ar Cr...,k Slattoo #2 (NE Y. NW Yo = . 2. T. 34 N., R- 30 W.) " "" locat«l im",rdmdy 
upsttramofthr HIghway E cros,mg. Gwgraphic coordinales,' thr dmmmram 
I<'mlIllm of the. ,1a!;OO w= Lal. 37.7574 7!!'. Long. - 94.19091 7" 

CI~ar Cr...,k Sl.ltoo#3 (SW Yo NE \'. ~ . 4. I. 34 K. R- 30 W.) wa. loc. t.-d Illlll...waidy 
dm"mtrram of an. ullllamrd county road """.mg. Gwgrapluc coordinates . , thr 
upstre.lIl lnmlllU' of Ihi, ,ta!;oo w= 37.740167". Long . - 94.223 194' . 

4.0 ~INhDd, 

4.1 ~LlCl'oinnrl.hrn t. COnK lion and .-\.n" I~"i' 

A 'Iandardurd """PI~ co11",,;on procrdur~ wa, follow«l,,, <bcribrd m thr SmU­
qllam;Ia!;Yr' "IacrOlllH'fI.bra~ S~am B;o • • se>'lIlml Proj"" Proc~ (S:\ ISBPP) 
(MDNR 2003.). n"...., Mandard !ubil'I'. non-flowmg wal~ 'nth drprn.;tiornl ,ub,trat~ 
G'T).largr woody <kb", (SG). and roo!llW (R.\ i) .1 thr ,~am rdg. w~. ,an!p1«1 . t .ll 
locatton,. 
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A .tandardtzrd """PI. analy:", proc~ wa, fo!!owrd a, ~brd m thr SMSBPP. 
Th. fo!!omng four mrtric. w~. nsN: \) Taxa Riclu~, (TR): 2) tOlal n~ of taxa In 

the ordm. Ephrmrroptera, PI..,optera. and Tnchopt .... (EPTI); 3) B,otic Jndu (81); and 
4) Shannon Di,'ersily hula (SDI). 

Macromv~br"lr data wer. analy:z..! m tluff .prcific wa)". I'mt, CkarClffk Mall""" 
wer. comparr<! to biolog,cal cnlm a for dlr Plain.JOs.ag. Fl)U &cond. a longitudinal 
compan>Oll brtWrnl thr lluff Cl.ar Crttk sil" was perform..!. Fina!!y, a Compar!'-Otl 
was ~ of O.ar Crttk data brtWrnl fa!! and sprmg .ampling ""asom. 

4. ~ Pby,koch. mkal Dat. CoU...,tion and Analy,i.' 

Dunng.ach su£\~' prriod. in ,ifIJ wat~ quabtyn .. asurrmmt'''~ coll..,t..!ar all 
stalio", for tnnprramr. CC), di.",h'..! oxygm cotlcnltr;lIion (mglL). conducti,,!)' 
(J&Icm), arm pH. ~"" mra,ur~mmt. follow..! Standard Opr-rating Procr-dure. "ID~'R­
FSS-IOI Fldd M. ",urnn.lllofWatr-r Tnnprramr~ (MDh'R 1993), "ID~'R-WQ"'fS- 103 
Sampl. Co!!..,tion arm Fie1dAnal}"" for o,Wllv..! Oxygm Ustng a Mn'~ 
El..,tr<Xk M~t~ (MD!\'R 2002b), MD!\'R-FSS-102 F Idd Analy.t> for Sprcific 
Condoctaoce (t\-ID!\'R 2000a), arm "ID~'R-I'SS- 100 F,eld Anal}"" ofWat~ Samples for 
pH (t\-IDXR 2001 ~) ""prc!ivdy. Additioo.a!!y, watr-r s.amples W~~ co!!rcr..! arm 
analy:zw by ESP-, Cherrucal Analy:", &eliotl for chloridr (r.prtng 2004 only), IOtal 
ph<»phorm, ammoma-N. mtralr + nitnt~-N. and tOlal Kjddahl mtrogm (TKJ.",) and 
analy:zrd for turhldi!)' (NTI}) by WQ"-fS 

StI~am di.charg~ In cubic f..,1 per ...,on<! (cf,) wa, n .. a,urw durmg ~ach ,U£\~' prriod 
u,mg a Marsh-McBuney FI<>-Mat~ Modd 2000. At 5.ln..,k Slation 2, tM 'tr~am wa, 
poolw pr~=ting "'-",harg~ n .. a,urnnnll during fa!! 2003 sampling. Di.charg. w'" 
cakulatrd per the mrthod, In lhe Standard Oprt-ating Proc~ "ID!\'R-FSS-113 flow 
Mu,urnnmt UI Opm. Channrl, (200 lb), 

StI~anl habitat cliar-..cIm.,tic5 for ~ach """"ling .tari"" w= mra,urw during th~ 'pnng 
2004 .U1wy prriod u,mg a Manda.-dtzrd "",,.,mml anal,,,,, procrdur~ a, ~brd for 
gliddpool habitat In the Stream Habitat A'=>mnll PrOj..,1 Proc~ ("ID!\'R 2003b), 

Ph}",coclinrucal data W~~ "lIlunaruw and pr=tw lfl tabular form for compan'-Otl 
among the thrtt .tallom. arm brnvrnl """PI~ .. a""" on CI. ar Clffk 

4.3 Quality A"ur.nr~IQuali!y Con trol (QAlQC) 

QAIQC procr-dur.." w= followrd '" drscribrd m the Smti-quanlllativ" 
M3Croinvmrbr:lt~ S!,-.,am Bioa,,,,,,smmt Proj..,t PrOC«!ur~ (MDr-'R 2003a). 

S«>Io",.J .b.,,,,,,,,, R.po., 
a .. .!:'_ 
500<""'- .!OO l _April :>001 
;>, .. lof ll 

A .land",illHd ",mp!~ analy,,, proeM!"" wa, foUoww a, ~bffi III 1M SMSBPP. 
Th~ following four memes wn~ usN: I) Taxa Richn= (IX): 2) lOla! uWllbn of taxa lU 
1M orOm. EphtmtropT~n. P!""opI~.-a. and Triehopt .... (EPTI); 3) B.ollc Inda (81); and 
4) Shallnon Di,· ..... ily Inda (SDI). 

!l.hcrOIllV~bra~ data wn~ ana!yzw III tlu-~ .p"'ific w<lY'. Ftf.I, Ckar Clffk "allom 
wn~ con""""" to biolog.c.! eritma for t~ P!ain"O""g~ mu_ &cand. a !ongirudi.ua! 
comparIson betw=> 1M tluff d~ar Cr""k , it .. w"" P"fformw . FinaUy, a eomparl"'"­
was ~ of d ur er""k data belW=> fall and 'prulg sampling ",,,,,,n.. 

~. ~ Pb~";~Ofb'lIlkal Data Coll...,l;oD and Analy,;.' 

Dunng~:lCh sur\~y pnloo. I" lim walnqualilymra.ur=s,,~ eoU...,lw.t all 
STation, for Inq>erarur~ CC), di,soh'w oxygm roucnltr.ltion (mgIL). conducl1my 
(j1SIem), and pH. ~ mea>urm>mts followw Slandard Optnting ProcWu,-~' 1\ID~'R­
FSS-IOI F,dd M~",urm .. tlTofWatn" Tnq>erarur~ (lIIDh'R 1993). 1\ID~'R-WQ"'fS- 103 
Sampl~ CoU...,uon and F;eld Anal,,,,, for Dl.""lvw Oxygm Usmg a M~ubrane 
E\..,trock M~ln (lIIDh'R 2002b), 1\IDh'R-FSS-lOl Field Anal,,,,, for 5p<-cifie 
Coudoctaoce (lIIDi\'R 2000.), and 1\ID~'R-FSS- IOO F.eld Anal,,,,, of\Valn Samples for 
pH (lIID~'R 2001 a) ",spt'Cli\ ~ly. Additionally. watn "",uples w= coU...,tw and 
analyzw by ESP- , Chem!eal Analy,,, &c!iOll for ehloridr (spru!g 2004 only), lotal 
phosphoru" • .mmoma-N. mtrat. + nitrit~-N, and tOlal Kjeldahl rutrog..., (TK.'.;) and 
anaiyzw for mrhldity (NTIJ) by WQMS. 

Strum discharg~ lU cubic f~t P"f ""and (ds) was mra.urffi durmg ~:lCh Sur\"ry prrioo 
usmg a 1\1,u-<,h-McBunry F1o-Mal~ 1I.fodeI 2000. At 5aIl..,k Mallon 2. 1M ,tr~>m "'''' 
poolw pr"'nltiug <hscharg~ ll .. a== during faU 2003 sampling. Discharge WllS 
c"kulatw P"f 1M methods lU the Slandard Operating Procedure 1\IDXR-FSS-I 13 Flow 
1I.kmlremmt UI Open Channel. (2001b). 

Str~anl habital charactm,t;c, for ~ach sampling ,m;on w= mea,urffi during th~ 'prulg 
2004 .'UlWy prriod uso.ng a "andardizw ",>;es,mmt anal.,,,,, proeM!lre '" &.rn:bffi for 
gh drlpool habitat lU ~ Stream Halma t As", .. mmt Pr0J...,t Proeedure (MDI\'R 2003b). 

Pb.,,,icoehem!eal data wn~ SllllunanzW and pr~,etlTw IIlt,bular form for eompari","­
among the Ihr"" "all",,,, and betw...", .ampl~ srarons on Cl . .. Clffk 

~.3 Quality A"uronr~IQua lily Control (Q.VQC) 

QA/QC proc..mu-es w= followed lIS ~bffi UI 1M Semi-quall",,,t;v,, 
M3CroinV""..brat~ Stream Bioa,,,",sll>ml ProJ~tl'roc«!ur~ (MD/','R 20033). 
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S"'J.oc>o.J ... " . ,"""" Ropoo 
CLo"C"" 
Sopt. _ lOOJ_ApriI1OO< 
;>, .. 'of ll 

5.0 Da ta Rosul" 

5.1 Physicocho mical Dato 

Ph}""eal ehar.octni"ie, ofCl~ar C= k "'" pr.-sm.IW m Tabl~ 2_ Anng. ,~am width, 
. 1 Clear C=k .mi"", rangw from 29 fffl al 1M """I '-'P'1~am slallon 10 46 fffl.1 W 
n"",1 dmnlstIum .mion 

Table 2 
CI~ar C= k Phys,eal Cbar.tcl~mlles ofl~ Slali"", 

In s;ru w.l~ quality n .. ",urm~ll' and turbidtly ar~ "Jmmariord m T.bl~ 3 (fall 2003) 
and Tabl~ 4 (r.p'U1g 200t). M.an tnnpr"ramrr-s al CI~ar Crffk Manom. W~~ 20_7"C and 
7.7"C In Ih~ !":ill 2003 and 'pnng 200t '\1[\-",)"", r~r.prcliydy 

Condocli'~ly l~vd, w~~ e"",,,lml among ,tall"", and klWfftl .. a"",,_ Di,,,,l\-rd 
"xygm k\~l, W~~ eonmtnn klWfftl 'Iali"", "~Ihin ~""h .. ason. Dl""lvw"xygm 
durtng Ik fall illd fall klow Ik \Val~ Quahty Slandar<k ,mrumwlleoocmtI.lIon for 
warlll-wal .. and e{){)l -w'l~ fi,.htt.~, (5_0 mgIL). ~ dtff~rnc. In 00 l.nl, klwfftl 
""'00." hkdy k<:au .. "fw ... "",al dlff~~ m wal~ Ir1llI'"""mrr-s and flows 
Turbidlly I~v~h w~~ nOlably high~ al sIan"", 2 and 3 durtng Ik fall .. a"",_ 

Tabl~ 3 
In s;ru \V'I~ Qualily Mu,urm.."ts and Turbidlly at all CI~ar Crffk Slati"", (Fall 20(3) 

Smi"" P"""""t~ 

'"' ('C) 01-,,_ O, (m~) Cond .mhosklll , H Turb_ (h'1U) , 
" " "" '" U.2 , 
" 2. 1 '" 7.59 47 .0 , 
" " 192 7.51 ." 

S"'loci<.J ."". '_ R.port 
0 . .. (,..-
Sop< . ..... lOOl -A.,ru :>OQ.! 
P ... . of l ! 

5.1 Pb~·'icocb.mi raJ Dar" 

Phy,;ral charllctnlSl;c, ofCI~..-e=k "'" Jlf~smlM III Tabk 2. Anr-ag. ,~am width, 
. I Ck..- C=k ,m;on< flIIlg~d from 29 fffl.1 W m<»1 upsl"'''''' sl~UonlO 46 fff! al m. 
nlo051 dowrn.tr~am ,m;on 

Iabk l 
CI~..- e=k Ph}",ca\ Ch:u-3ctttimc. of I~ Slalion, 

In .illl w.ln qnality mra,urm~l1' and rurbidlly ..-~ .wnmari2rd III T3bl~ 3 (fall 2003) 
and T 3bl~ 4 (spnng 200t). M.an Iffi1Pt'I'Imr ... al d~..- Crffk Mation, ,,~ 20.7"C and 
7 .7°e III Ih~ fall 2003 and spnng 200t 'lI(\'~"' _ r~r.pr'Cli,..,ly 

Conduc!;,~ty l~,..,l, wn~ ron",t...,1 among stallon, and ktwrm. "..3"''''. o;,,,,l\'M 
oxyg"" k,"'\, wn~ con",I...,! ktwrm. stallon, "~thi.J.l ~""h "..aSOll. Dl.",h"M oxygm 
dunng tht fall rud fall klo\\' tht W.ln Quahty Standar4. nnrumum coocm!nlllon for 
wanD-water and Cool-w.ler fi,J,eri ... (5.0 mgIL) ~ diff.n'llC~ in 00 I.nl, bt(wrm. 
",a<Ol1' " Iikdy kcau... of m. "..asonal. drlf..-nlC~ in WlIt~n .. n1pmlmr.." and flows. 
Turbidity I~,"']. werr not~bly!ugh..- at slatiorn. 2 and 3 durtng m. fall "..awn. 

Tabl~ 3 
In .illl W.ler Quality M~a,ur""leIl!' and Turbidity al all d~..-erm SIal;"", (Fall 20(3) 

Sm;"" P"""""ler 
,~ ('0) 0.". 0, (m¢) Condo lmhos!rm) H M. , 

" " m ,.% l3.2 , 
" 1.1 no 7.59 47.0 , 
" ,., 192 751 '"" 
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S"'loPo.J .b. , ,,,,,,,, Ropoo1 
CIo .. C_ 
Sopt . ..... lOOJ_ApriI1OO< 
;>, .. lofI1 

Table 4 
i n si7IJ \\'al ... Qualily M.a'ur...,.....u' "" d Turo.dity.1 all Cl.", Cr""k St.lloru. 

(Sprmg 2(04) 

Kutri .... 1 and chloridr conc.utration, "'. I= .... urd m Tabl. 5 (fill 20(3) and Tabl. 6 
('pring 2(04). Arnmorua re,ults w .... b"low drtrclabl. Iimll' ",m thr ~xcq>liOll of 
' Iali"", 2 and 3 during I~ ull 2003 ~a"'n wh.... I~HI" .lthough oorcubk w= 
b"low grt....,.l wann-w"l ... Ii,h...)' chromc cnt=a for 10Ial 3llll1lOlll ~ . Kilr.u, + nitrile 
concrtllllltioru. w= b"low drlrcllon limit, during I~ fall ..,a"", and gmer.illy cOll,,,1nl1 
bffi>.=t slallon. during .prmg sampling. T oul phosphoron, level. w .... ...tightly high... 
during 1M fill ",a'iO\l. Chloride k\~l, during 1M ,pring wen conmletU and wdl b"low 
ChronIC enl...,. fOf prOircti"" of aquatic lif~ and drinking w.ler supply 

Tabl~ 5 
NntIi .... 1 Conc .... tration, al all Cl~", C=k Station, (Fall 20(3) 

Table 6 
Nntri .... 1 ConcnJtrati"", al all Cl. ", Crrd: St.tim" (Spring 2(04) 

5.2 Habita t A'''''' ..... m 

fumtal as~"n .... t "''''''' w ... e rrcordrd for ~ach """Piing M.llon. Re!.n1t, "'~ prrsmtrd 
!Il Tabl~ 7. According to the proj..cr procr<lt= guidance 1M total ",or~ fron, thr phYMcal 
habit.1 a,,"",,,,...,,1 should b" at I~a't 75% 10 10M • • lIllilar 10 thr tOla! ",,,,. of thr control 

1I .. 1opo.J A,,,,,,,,,,,, Ropoo 

CIo" C"" 
50",.",,1>« lOOJ-A;<iI :>OO-l 
P . .. lofll 

Iabk4 
In 5iru Wal"" Qualily M .. a,ur<m<llI' and Turo.dity al aU Cl<ar Crrd< Stall"", 

(Sprmg 20<») 

Kurnml and ch!ondt eOllCnltration, "'. ~""Ird III Tabl. S (faU 20tH) and Tabl. 6 
(' prmg 20<»). Ammorua ,.."ult, "'''''. bdow dtlrelabl. h!lll1S ",m Ihr .xcrption of 
, tation, 2 and 3 during the fall 2003 .. ""'" wher. 1.".1" altbough dtircubk w= 
hrlow gnH1<Il W3m)-wal"" fi'hery chrome emma for tolal ammolll •. Kitratr + nimtr 
COOCnltrati"", w.,-. brio", dtlrcllon limit, during lhe faU ""'M'" and g."...,.ny eon,;"...,t 
hrm ..... ,tallon. dunng ']1lUlg sampling. Toul phosphorou, k .. d, "''''' • ..tightly higher 
dunng thr faU .. a'iOD. Chloridr k\ .. l, dunng thr ']1ling "'.,-. con,;,lem.,><I wdl brio\\' 
chrome em"",a for ]1lOlrctioo of aquatic hf. and drinking wal.,- supply 

TableS 
NUlli...,1 Coocrntrati"", 3t all Cl. ", C....,k Station, (F aU 20(3) 

Iabk6 
Numml Conc<1'tr3Ii"", aI all Cl. ", Cr..,k Stati"", (Sprmg 20(4) 

5.2 Habita t A'''''' .... nt 

Halmal a,,.5II1l.m scor" w...-. rrcordtd for ","eh """PIing ,t>II"". Re!.ull' "'. ]1l.,."trd 
III Tabl. 7. According to tb. ]1lojttl procrdu:.. guidanc. lhr tOlal ",or. fr"", thr physical 
habital a,,,,",,mrnt should hr at 1 ... 1 75% to IOM • • umlar to thr 100ai scorr of tb. control 
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S"'J.ocio.1 ... ,,.,"""" Ropoo1 
CLo"C"" 
Sopt. _ lOOJ_ApriI1OO< 
;>, .. 6of I1 

.. I~ for a ,rudy .11~ 10 .uppor1 a sUlIilar biological conmmnity ~ hablt:lt >core for 1M 
control.tream. Linl~ D<y Wood Cr...,k, ,, 127. All CI~ar C[...,k 51aliom had habllat 
~ thaI excffdrd thr aforemellrtonrd [ange of "lIllbrity It ".,,, thrrrfore inf..-rrd 
thaI basrd OIl habitat, thr mrs rJtonld r.upporT comparable biologtcal cOlllll1Ul.ulle •. 

Table 7 
Clear Creek and Control Strum Habitat Scor~, (2004) 

5.3 Biologic" ' A"""llli'nT 

5..3.1 S<>mi-qllanTitatiw :\I"<roinHrt~b,"at. Slrr"m Bio"".." m. nt P,"Ojff! 
PrOf<'<lllr. (S:\ISBPP) 

The SMSBPP ~\"aI\UtiOll u>rd biologtcal crirn-ia that ""n"r calculated from ESP', 
<!alaba.., of Biologic:.! Cmma for Wadeable and P..-nUlla! Streams "~Ihin thr 
Plam~lo..age EDU", ~xp!amed!ll BiologIcal Critma for Wadeab!~~nJI1ial Sueam> of 
Mi,,,,,,,, o-ID~'R 2002a). Th= cnlma "'" Ii,trd for fall at'" 'prmg ..,ason, 111 Tabl ... 8 
and 9 =pr<:u,'dy. Strum Condition Index (SCl) ,u'tamabilit)" scores of 20-16 qualify 
a, fully.mtaUllng, 14-10" partially ,u'lauung, and &--4 " COll"drrrd notl-,mlanuug of 
aquallc Iif~ 

TableS 
Biologtcal Critm a for Warm Water Refer...",., SUeam, m thr Plam~lo..age EDU Fall 

Sea"", 

"'= , 
"'~, 

, 
"'~, 

, 
" ' ;' 28-57 "" " 'IT '"' " "' , 0. >2.86 14 3-2.86 0-1.42 .. q 63 7.63-8.82 8.83-10 

B",lopo.J .boo_ Ropoo, 
0.,,(_ 
s.".. ""- lOOJ-Apil1oo.< 
F'., 6 of 11 

Sll~ for a ,rudy .,~ 10 'upporl a ''-'nilar biological cOllmlWlity ~ habitat liCor~ for 1M 
cOnlrol ,~""' .. Lml~ D<y Wood Cr...,\L " 127. All Ckar C,...,k Slalio", had habitat 
srores thaI excffdt.d the .formlellltonM ~ of,muLmty. It wa, therdorr mfrrrM 
that based on habitat, 1M .,t~ rillonld 'upporT cOIIlpa.-.ble biologtcal COlllll1Ul.UIt~. 

Tabl~ 7 
Clr .. Cr...,k and Control Strum Habitat Scor~ (2004) 

5.3 Biologi<al A""" IIK'n1 

5..3.1 S<>mi--qnantitaliH ?'Ia<l'oionrt~bralO Stream Bioa".."m. nt Proj .... 1 
Proc""nr. (S?ISBPP) 

The SMSBPP <"\",lu':lIion u..d biologtcal mlnia thaI were calculated from ESP' , 
dalaba", of Biological Cntttia for \'iadrable 3Jld Pnemlla] SITe""", within the 
PI3lll.;o..agr EDU a, ""Plawed III Biological Crilma for WadrablrlPnnmial Strr""" of 
Mi~""", o-ID~'R 2002a). Th ..... crilma ate li'led for fall and 'pnDg ",a""" III Tables 8 
and 9 r..,pr-cu\'d y. Strum ConchtiOlllndex (SCI) .ml.mabilit'i liCOfeS of 20- 16 qualify 
". fully . mlalllmg, 14- \0 " p.:.mally ,w,13Il1Ulg. and 8-4 " com,derrd OOD-,ml"mlllg of 
aquallC life. 

Table 8 
BIOlogical Critm>. for Wann Wain Refrrenff SUe.:un, m 1M 1'l3lll.;o..age EDU Fall 

S.""", 

,,= ; ,,~, , ,,~, , ,. ' ;' 28-57 "" ",'TI ><> " "' ;0. >2.86 14 1-1.86 0-1.42 

"' <7 .63 7.63 -8.82 8.83- \0 
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S"'loci<.J .b. , =- Ropoo 
CIo .. C_ 
Sopt. _ lOOJ_ApriI1OO< 
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Table 9 
Biologtcal Critma fOf Wann Wat..- Rrf..-mc~ Strum, III tl>. Plam"lQ;.ag~ EDU Spnng 

S~al<ltl 

&= , &~, , SCOf. 

" >'" 25-50 .N 
B'TI >, ,. ., 
,0. >2.29 114-2.29 O-LU .. <7.16 7.16-8.58 8.59-10 

5. 3. ~ Co mpal'i,on, ofCl~a l' erN''' WiTh Rf.gional R.fn~nu STl'eam, in the 
Plain"Os"g~ EDU 

Strum Condillon Indices w..-~ calculalrd fOf Cl~ar Cr..,1,: a, dm\"rd from rnologlcal 
crit..-ta frOln "'glooa\ Plams/O:\.ag~ EDU ,ef..-..",.. strums. ~ four m.tnc., tOlal 
",Of5, and SCI smlainability ranking,; fOf Cl~ar C,..,k during fa!! 2003 and ,prmg 2004 
"'" p"'s.lllrd UI Tables 10 and 11 ,esprellnly. All . mio", dunng both ..,a,om 'rc<1\"rd 
a "fulIy .mlatnabl~-' ranlong with I~ ucq>lI00 of statton 3 dunng thr fall..,al<ltl t:h.al 
rr-c~'vrd a -'pania!!y .mlaUlabl~ -. ranbng. A p"',ibl. ,~""'" for tl>. low..- "'Of~ at 
' Ialioo 3 during thr fa!! ..,,,,,,,, " breau .. of th. low..- rdatiY~ channd flow and wal..­
yolum • . nu, sampl~ hmH\""- ".,,, \"n)' d""", to a lugh..- total ""Of~ and would han 
rr-c~'vrd a --fully ,mlalOabl~-' ""Of~ if jml nvo mor~ taxa Of jmt """ mor~ EPT taxon 
w..-~ co!!r-ctrd 

Tablr 10 
I\-ktric Val~ and Str~am Conditioo Indices for CkarCrttk Fill 2003 Sampling ~al<lll 

Stalloo '" H'IT ,0. .. T -Sc<R SmtaUlarnlin-' , 
'" 

, 3.03 "0 " Full\" , 
'" 

, LW 7.42 " Full\" , 
" 

, 2.97 8.08 " Pal'ti alh-

Tabl.ll 
M~tnc V. lues and Str.am CondillOO Indices fOf CI~ar er..,k Sprmg 2004 S""",ling 

S~al<ltl 

Stalloo '" H'IT ,0. .. T -Sc<R SmtaUlarnlin-' , '" " 2.63 6.74 " Full\" , 
" 

, 2.5 1 " " Full\" , '" , 3.05 7.46 " Full\" 

S"'loci<.J ... ,"''''''''' Ropoo 
0. .. ( _ 
~_lOOJ_~ :>00< 
P ... J~fJ1 

Table 9 
Biological Critma fOf Warm Wot..- Rrf..-m<~ S!I~"'ns m tM P!alll'lOs.age EDU Spring 

Sea<en 

&= ; &~, , &~, 

IT >;0 25-50 0-24 
H ' IT >, •• ~, 

,0. >2.29 114-2.29 0-1.13 .. <7.16 7.16-8.58 859-10 

5.3. ~ CO lllpal'i'OIH of CI~",' erN'k " i th Rt-gional R.f~l'~uc~ SII'. am, in Ih . 
Plain"o." g~ EDU 

S!Iram Condiuon Indices w..-e calculated fOf Clear Creel.: a, dern'ed from rnologlcal 
crit..-u from regional Plainslo...ge EDU ref..-...,.,., stre:uns. 1be four mrtnc •. tOlal 
SCore>. ""d SCI sm!ainability r:mkings fOf Clear Crttk during fall 2003 "'''' spnng 2004 
"'" pre ...... ted in T.bl ... 10 and II r...,~unly. All ,mion, dunng bmh ..,a""" """,,,'ed 
a "fully . mtamabl.'- ranlang l\1!h tM ~Xcq>UOlI of Mation 3 dunng tht f.ll..,a<en that 
rr<:~,,-ed a -'partially .mtamab!~'- r:mktng. A J1O',ib!e reason for tM low..- score at 
statioll 3 durmg tht fall ..,ason " hrcausr of the low..- rdati,.., chanlld flow",'" wat..­
mlumr. nm """Pl~ how.,.',,- "," \"n)' d""" to a lugh..- total scor~ and would han 
rr<:~i\-ed a ""fully ,mlarnabk- SCOf~ if )ml two men t""-" or )mt """ lllOfe EPT taxon 
were rolk<:ted 

Table 10 
Metric Values and Stream Condition Indic ... for Clear Crttk. Fall 2003 Sampling Seal<lll 

STation IT H'IT ,0. .. I -Score Smtamability , 
'" • 3.03 7.86 " Fully , 00 , 2.94 7.42 " Full\' , ;0 , 2.97 8.08 H Parti alh-

Tab!~ 11 
M~ttic V.lues and SnumCondillOlIIndic.." for d~ar Creek. Sprmg 2004 S'''1'lmg 

Sea<en 

STation IT H'IT ,0. .. I -Score Smtamability , 
" H 2.63 6.74 " Fully , 
" 

, 2.51 '" " Full\' , '" , 3.05 7.46 " Full\' 
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S"'loPo.1 .b.,~ Ropo., 
o .. ,e_ 
s.,.._lOOJ-~ :>00< 
P ... lof ll 

5..3..3 CI~", ' erN''' Longitudinal Compa ri,on 

Th= ar~ no Mgruficalll dl ff~m«S btl" ..... SCls:and melncs lOIlgitndmally, With the 
n ceptiOll of 'Iati"" 3 = .. "ulg a SCI ofHpamally ,u'laltllllg» durmg Ihe fallstason. all 
OIher sampling MarioII" during both "".""" ["'~;VM 3ll SCI ofHfully ,u'lamable" 

5..3.4 CI~", ' erN''' S<>a.,oll . 1 Compari.,on 

Th= ar~ no .ubst3llti31 dlff..-mc", bttw ..... SCI. btm' ..... ""awn, During the fall 
st."",. SCI total scor .. rangM from 14 to 20 anddurmg tht .prulg stason SCI tOlal 
scor .. rangM from 16 to 20, 

5.3.5 ~Iacroinnrt.bra l~ P~r<ent "nd Community Co mposition 

M3CroUlV~bra~ tax. nchm-s,. E?T laxa. and prn:ml E?T [d.lIn wundanc" = 
pr""""m'd Ul Table 12. Th"", tabl", at ... p,"'sou percmt COIIlJlO'itiOil fOf the fin 
dominant macroUlvffidn-a~ taxa . 1 the thr..., Clear Cred, s;t"', 1bt percnu ofrdat;ve 
wundanc~ dala "..,.-., av=gM from tht ,urn of tht tluff macrolll"ffiebrale habitat' 
(dtposirionalnOll-flow. woody debm, and rootmat) 53lllplM . 1 ~ach starion 

Dlpt"'" w'"' 1M dOlmnant ordt-r and Chironomi~ ".,,, tht domin:l.lu f3llllly at .ll thrtt 
s.anlpl~ 5mi"", during both stasons, Chirononud~ W3> ",,,,,,,,ally dominanl at Mariolll. 1 

and 2 duruig the sprmg 2004 stason. During the fall 2003 stason Tubifici~. 
Hy.ldlidae. and Arachnoide. w"'~ 31", wel! rqx~m·d, 

S",lopo.J .b.,=- R.poo1 
0. .. ( , ... 
Sopt._lOOJ_~ :>001 
;>, .. S on1 

5.3.3 CI~",' erN''' Lon2ifUdinal Compa rison 

Th..-~ 3[~ no sigruficanl cbff...-mc<'S bt,wttll SCh and IlYtnc. iOllgitndtn.;,lly_ Wi,h Ill<­
n c..,ti"" of .,~"",, 3 =";n ng ~ SCI of-'pamally ,u>1am1ll!C dunng th~ fall .. """n. all 
0Ih...- ••. mpling station. dunng both ,...,,,"'''' r..,~;"w an SCI of --fully su'ta;nabi~ '"_ 

Th...., 3[~ no """,an,ial cbff..-mc~, bttWttrl SCh bttWttrl ""awn. Durmg til<- faU 
",,>OIl. SCI total scor~ GlIlgw from 14 to 20 "nd dUflllg tht spnIIg s.,."'" SCI tOlal 
scor~ GlIlgw from 16 to 20_ 

5.3.5 ~Iacroinnl',.brat~ P~I-reD1 "nd Community Compo<ilion 

!\UcrolD,=bt-at~ 'axa [Icbm". EPT laxa. and p..-cml EPT reJalln ~ ..., 
pr~t.-d 1ll Tabl~ 12_ Th...., tabl~ al"" pr~t ~cmt compo>!!;on for Ill<- fin 
dominanl macromvffidmit~ taxa 31 til<- thrtt CI~3( C=k ,il<'!._ 1bt ~cnl1 ofrd~tiv" 
abundanc~ data "...,.., ,,-=gffi from tht ""Ill of m.- tluff macrOllln'f1~bt-aI~ habila" 
(cJ.,posmonal non-flow. woody &b",. and rootmat) 5.1mpiw . , ~""h >Tallon. 

Dlpt= was Ibt donnnam ord..- and Clnronomi~ "''' m.- donunalU fanllly at all thrtt 
':llI:,,}i~ >tati"", dunng both .. ,,""'._ ClnrollOlllld~ was ",,,,,,,,ally dominanl ", stations 1 
and 2 during th~ 'pnng 20<» ... ,,""', During til<- fall 2003 ""a"", Tllbifici~. 
Hyalellid~. and Arachooi&a wn~ al'>O well rq>fe>entw_ 
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9iotopo.J A,,..,,,,,,,,, Ilopoo 
CloMCnool 
~, lOOJ_ApriI 200-< 
F>z< 9 of 11 

Iou Ri<!m<." 
,~ 

" 
, :»<rep"'" 

~, PJ..cr,pt<ra 

~, lricOOp!<I1I 

Totol [ PT % 
~, 0..-. 

% Domi ... , 
r.mili .. 
Chtronomtdo< 

Phl-.ido< 

Hyol<lhdo< 

T"bi~"do< 
Arochno,d .. 

C.ntopogonido. 

P."IiJ.H 

SmruhiJ.H 

l<p<opW«>tido. 

A ... l.idH 

St"'oo 01 

" • 
U 
0 

0' 
U 
4U 

40_5 

14 _2 

" " , 

Tabl~ 12 
Cl~ar C,,,,,k !\facroinvffi~bral' COmp0511101l 

hi! 100J Sp""! 100-1 

Sto""" . 2 St"'oo oj Stoti:m . 1 S .. ,i"" .2 Stotion . J 

"' " .. " '" , • H • , 
" " 

3.2 " " 0 0 7.2 2.2 3.2 

0. ' 0.' " " " , .. 2. 1 10_8 n .. 
39.1 44 .3 '" 75_1 " 
313 36.9 73.4 70_9 <>, 

H 
U.9 "' " " 217 " " 10.5 
20 .9 ., 
" H " U 2.2 

4.2 , ,. 
13_7 
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CIo"C_ 
s.,.. _ lOOJ-ApriI1OOo< 
., .. IO oll l 

PhYMCOChmnCal ,<'Sults r~v"al f.w drfirutin tHud. othn than 1)1'.c:>I . ,,,,"'11.:11 
diffr=x:es_ 

M3Cromv~br"tr d:lta do not "".-.-al any ootabl~ m'P"mnrnt m C!~ar C= I.: and tn><! to 
indlcat~ a hralthy ConIll1U1UI)" for its £DU ~ 0Il1y sampk that did oot =et,-" a '"fu11y 
su,t:li l1.:lbl~" "'liking failM to do so by " nfy narrow n=glll 

Habitat as~",.."t' al", do no! rr"v~alany m'P"rnl.."t lll C!~ar C= I.: Cl~ar C,..,k " 
l)-1"cal of ,tr~a!lli IIl tltr P!ain,IOsag~ EOU with rr.o>dy M""P banI.:> and soft substrates 
!inrrM with woody drbn, . At tn. thr..., Mation" ballI.:, and npanan ZOIles al¥arM 
prrdonunandy w~11 I\larll1gr<1 which should hnuttltr quantiI)-" o f sMim.lll rulloff nllft"mg 
tItr slr.am if COI""tetltthroughout its etltir~ !rngth 

7.0 Co nd " sion. 

BaS«! OIl thi, on"'y, tItrJ-., can br no coudmlon drawn that C!~ar C,...,k " rno!oglcally 
1Il'P""M by ..-din.."t 

8.0 RKollllllenda tiou. 

Ik<:an .. 110 lmpamnrnt was ' et"""!M by thi, slUdy and Ckar C=k al¥"'-'; 10 br 
ruaumlllllttg a Itralthy "JaC[OIll\".-ru-br.t~ ConIll1U1UI)-", it " rr-conlln.lldrd it br retnO\-M 
fronl th~ 303(d) !i.1 of 1rr.p'UM watn'> 

9.0 Summa I) ' 

1 ~ IIUl! hypothesi> that tn3CrOlm-m~brat~ "Setlwlages ,,~11 001 diffn . ubstantu 11y 
brm"fftl C!~ar Cr...,k and ,.,fnn;c~ ",."alllS mlltr Sail,. EOU" accq>lM_ 

2. ~ IIUl! hypothesi, that tn3Cro"'\"rfld""t~ "'Setlwlages \\111 001 diffn brtWfftl 
!OIlgitl1dtmil!y sq>arlIt~ ",aches of C!~ar C=k " accq>lM_ 

3. ~ IIUl! hypotltrsi, tbat tn3C'O\ll\"rfldJr.Il" "'Setlwlages \\111 001 diffn brm-fftl 
.. a,om m Ckar C=k " accq>lM_ 

9",losi<.J .1.,,.,=00< Ropoo-, 
0. .. ( _ 
s.,. ....... lOOJ-ApriI1OO< 
F ... 10 . fl 1 

6. 0 Discuss iou 

Pby,,;cochem!cal m;ults r~v"al few drfimtin trnld, othn thall l)l';cal """""",1 
cliff~lC~. 

!\Ucrou,,=br.r.tr d:it. do not "".-u! any notab!~ IIllp.:urmem m Cl. ar C=k and 1m<! to 
imbcat~ ~ hu!thy community for lis £DU. n.. OIlly sarupl~ that dld not =." .. 3 "fu!!y 
.U,13;""bl." r:mkmg fa,lrd 10 do so by 3 H 'r)" narrow m:lfgm 

Haru131 .";",,sn •• m, a!", do not r ... ·.al any m-.p.1IID..,,1 m Cl.ar a...k Cl. ar Cr..,k " 
l)1"cal of ~1r~:IIlli III the Piam, iOsag' £DU with mo>dy Mrq> bank<. and seft , uh<lrat ... 
linned w;lh woody drbm. AI the dn. Matiom, b.1llk, and n pamlll zones apprarrd 
prrdommandy wdl managrd which ."'-ould h!llltthe quant;I)' o f srdiment mnoff nllnmg 
the Mr~am;f coomlomttru-oug!mut ;t •• mir~ In'gth 

7.0 Co nclu,ions 

B...d on tim mdy, thrre can be no conclus,oo drawn thaI Cl~", Crttk i, rnolo!!.lcally 
1Il-.p.1IfW by srdU,.."t 

8.0 RKol1llIlendalion. 

Ike""", no IInp:wment """ r",'ulw by thi, ,rudy and d~ar Crttk apprars 10 be 
ruamtaming a healthy macromvffi~bt-;ll' c001lnun;I)', II " =001lnendrd ;t be f<1ll0\-.d 
froo, the 303(d) li,t of ,~air«l w.ten 

9.0 Summa,)' 

L n.. nu!! hypothrs" that n13Crotm=br.r.t. ",.nllbbges ,,~!! not cliffn , uh<lanl1.1!!y 
bnwtttl d= Crttk and ",fnome. ,lrunl'< III the .amr £DU " accq>lrd. 

2. n.. null hypothrsis that tl13CfOIll\'ntebr.r.t. ",smtblagrs \\~!! not cliffn betwre:o 
1000girudmally srparate reach.-. of Clear C=k " accq>lrd. 

3. n.. nul! hypothrsis lhat tl13Crom\,ffi.br.ll. ",smtblagrs \\1!! nO! cliffn betWttll 
sea,om III Clear C=k i, accq>led 
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S"'loci<.J .b. , ,.,..., Ropo., 
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s.,.. _ lOOJ-ApriI1OOo< 
F." 11 olll 

10.0 Ro-r~,.~nr~' 

Mi, >OUIl Drpann>mt ofN.tur.l1 Resourc~. 1993. Fldd M~a,urnnMu ofWatn" 
T'""'I"""'rur~ . "ID~'R-FSS- IOL M""oun Dq>arul>mt ofN.rural ~urc~, 
EnVlfOllll>mtal Sm.~c~ Progr",,~ PO. Box 176. Jdb -son City, Mi,sour:t 65 102 2 pp. 

Mi,>OUIl Dtpartmmt ofN,\U[;l1 Resourc~. 2000.:. . Fidd Anal)"" for Spttific 
Conductanc~. "ID~'R-FSS- IOL Ml""'-lfl Dq>artn>mt ofN.rural Re50urC~, 
EnVlfOllll>mtal Sm.~c~ Progr"n~ P.O. Box 176. JdI= n City, Mi,sour:t 65 102 15 I'P. 

Mi,,,,,," Drpann>mt ofN.mr.1 Resourc~. 2000b. Tit!~ 10. Rules of Dq>artn>mt of 
Katnrlll. Resour= 0i\~"011 2O--C1~"" Wat~ COI1nll""on, Chapt~ 7 -Wat~ Quality 10 
CSR 20-7.031 \Vat~ Qualny Standarw,. Mi''''''"])q>arttl>mt ofN.rnral Resourc~, 
\V.t~ Pollution Control Program. P.O. Box 176. Jdf...-son City, Ml""'-lfl 65 \02 . I'P. 10-
136. 

Mi,,,,,," Drpann>mt ofN.mr>i Resources. 2001 • . Fidd Anal)"" of \V.t~ Sampl~ for 
pH. "IDNR-FSS-IOO. M1,,,,=])q>arttl>mt ofKatnral Resour=, EllmOlllllmtal 
Sn>~c~, Program. PO Box 176, Jdf..-son Cny. "h,,,,U£l 65102. 10 pp. 

Mi,,,,,," Drpann>mt ofN.mr.1 Resourc~. 2001b. Flow Me.,uml>mt III Opm 
C""'-k Standard~'lUlg PrOCMt= "IDXR-FSS-113. Mi,,,,,," Drpann>mt of 
Katnrlll. Resour=, Em"1fOlllllMual Sn\,C.." Progr""'. P.O. Box 176, Idf..-son City. 
Mi'>OUIl651OL 9pp 

Mi,>OUIl Drpann>mt ofN,\U[;l1 Resourc~. 200h Biologtcal Crittria for 
\V:.deabl~~mrual Strum,; of "h'''''''l. Mi,,,,,," Drpann>mt ofN.tnrlIl. Resourc~, 
EnVlfOlllllMltal Sm.~c~ I'rogra!n PO. Box 176. JdI= n City, Mi,sour:t 65 102. 32 I'P. 

Mi,>OUIl Drpann>mt ofN.tur.l1 Resourc~. 2002b. Sampl~ Coll~tioo and Fidd 
Analy,,, for 0i,,,,1\«1 Ox}'g." U.lllg a M~l~ E1~tr<Xk M~t~ . "IDNR-FSS-103. 
Mi,,,,,," Drpann>mt ofN.mr>i Resources. EnVlfOllll>mt>i Sm.~c~ Program P.O. Box 
176. JdI...-son City, "h,soun 65102. 13 I'P. 

Mi,>OUIl Drpann>mt ofN.mr.1 Resource •. 2003 • . S~nn-<)"".mitatiy~ MacrotnH"fI~bf3te 
Str~"'" B,<W....",mmt Proj~t Proc..dnr~ . "IDNR-FSS--030. "h''''Url])q>arttl>mt of 
Katnrlll. Resour=, En\lfOlllllMual Sn\,C.." Progr""'. P.O. Box 176, l eff..-son City. 
Mi,,,,,,"65IOL 24pp 

Mi,>OUIl Drpann>mt ofN.mr.1 Resource •. 2003b. Strum Habitat A''''''''>mt Proj..cr 
Proc«lnre. "IDNR-FSS-032. Mi,sour:t Dq>mm..-.t ofKatnrlll. Rrsonrc..", 
EnVlfOllll>mtal Sm.~c~ Progr",,~ PO. Box 176. J~ff=n City, Mi,sour:t 65 102. 40 l'P. 

3"'loc>o.1 A".,=- R.poo 
CIo"C,'" 
Sopt._lOOJ_~ :>00< 
p~ II 0111 

Mi,,,,,," IkpanmMlt ofNarur.l ~sourcts. 1993. Fidd "·l~a,urnnMlt on'i.t..­
T~mr~. "ID)''R-FSS-IOI. M",oUfl o.parunrnt of N.tur:l1 Resoun:""', 
EnmOlll,..",a1 Sm.~c"", Program PO. Box 1 76. Jdf..-son City. Mi"",ui 65102. 2 1'1'. 

Mi,,,,,," Dtp"""'""t ofN.t=ll Resourcts. 2000:1. Field Anal.,,,,, for S~;fic 
CondllCtaoc~. "ID)''R-FSS-IOL Mis""," Dtpartu..", ofN.rur.l Resourc~,. 
EnVlfOllll..",a1 Sm.~ces Progran~ PO. Box 176. JdI..-son City, 1\-Ii,soun 65102 15!'P. 

Mi~""," Dtpartn.."t ofNamral ~sourCts. 2000b. Title 10. Rults of Dtpartmrn' of 
Kanlrlll Rrwurtt<; o;'~"011 21)-C\~an \Vat..- Conmu",OIl, Chapt..- 7-\'ia'..- Quality 10 
CSR 20-7.031 \Vat..- Qualny Standards. Mi,,,,,," Dtpartu.."t of N.tural Rtsourcts. 
Wat..- Pollution Control Program, P.O. Box 176. Jeffrf'iOll City, MlWlUfl 65102. !'P. 10-
136. 

Mi,,,,,," Drpartmmt ofN.mral Rrwurc~ •. 2001", Field Analy,,, ofW.t..- Samples for 
pH. "IDNR-FSS-IOO. "h"'lUfI Drpartmmt ofNarur.l Rrwurtt<;. EnmOl\lllrtlt:ll 
s..-nces Program. PO Box 176. Jdf=onC,ty. Mi,soIlCl65102. IO!'P. 

Mi,,,,,," Dtpartn.."t ofN.mr.l Resourc"". 200lb. Flow M~a,umnrnt III Opm 
Channels . Standard Op~nlUlg Proc~ "ID)''R-FSS-I ll. Mi,,,,,," Dtpartn.."t of 
Kanlrlll Rrwurtt<;, En\"UotUllr1llal5..-\,Cts ProgrJl1l, P.O. Box 176, Jeff..-wn City. 
Mi,,,,,,"65102. 91'1' 

Mi"""," Dtpartu.."t ofN.t=l1 Resourcts. 2002a. Biological Critrria for 
W.~abl~fp.,-mni.l SIIUIllS of Mi,sour,. Mi,,,,,," DtpartnlMll ofNatur:ll ~sourcts, 
EnmOl\lllrtl,a1 Sm.~ces Program PO. Box 176. J~ff..-son CLly. 1\-h,""'" 65102. 32!'P. 

Mi,,,,,," Dtparm.."t ofN.mr:1l ~SOUfCts. 2002b. Sample Collrct;"" and Field 
Analy,,, for o;,,,,l\"w OxygMl U'mg a Mnnbranr Elrctr<Xk Met..-. MDNR-FSS-103. 
Mi~""," Dtpartn.."t ofN.mral ~sourcts, En"trollll..",al Sm.~ces Program P.O. Box 
176. Jdf=on City, "h'''''1fI 65102. 13!'P. 

Mi,,,,,," Dtparml<'flt ofNamral ~""LrC"". 200h. Smti-<)u.ant!lati\"~ Mac[oinH'f1rbrat~ 
SlIumB'''''' .... ,mrtlt Projrct Proc..aw-~. MDNR-FSS--030. "h,soUfl Drpartmml of 
Katura1 Rrsourc"", En,'uonmental 5..-\ 1C"" ProgrJl1l. P.O. Box 176, l eff..-son City. 
Mi,,,,,," 65102. 241'1' 

Mi,,,,,," Dtparml<'flt ofN.mr.l ~""lCces. 2003b. SII~am Habitat A'''' . ."nl<'flt Proj..cr 
Procrd=. !\IDNR-FSS-032. ":ll'SOUfI Dtpmment ofNatura1 ~<;()\Jff~', 
EnmOllll..",a1 Sm.~c"", Progran~ PO. Box 176. Jdf..-son Ctl)'. Missouri 65102. 4O!'P. 
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~Ih"'Uli D."artmont of l"a tural Ro",nn .. 
Bioa"."mont Study PLan 
Cl~"r CrHk. Vornon County 

Augu., ' 19. 2003 

ObjKlin 

Thi, study will charactnu. tht macromvffi.brat. conmmniti., m Citar Clffk at thrtt 
.. t., withm tilt 18 mil .. of 303(d) lmt<! Stttioo to detfl1llUlf If tht "Ham " ,,,,,,.ut<! 
:wdjmtififS COlltmUt<! 303(d) h,ting. n.. objtctiv" ofdli, .~. " to detmmu. if 
aqU<lllc nl3Crolll'~te hfe " mlJ"liHd aloog thtlmt<! Stttioo of CI.ar Crttk 

1). !\iacrOIllV~tf communiti .. III Cit,.,- Crttk will not ruff..- .,gruficantly from 
ruacrom\"ffiebra'" COllltlmruti., Ul ' !nnw "zw ruches of rtf..-.nc. ,Ir.""" \\1thm the 
Pl3111&IQ;.ag. &ologtcal Dra!nag' Unit (EDU). 

2). Macrolllv~tf communiti .. \\111 not diff..- "gnificantly IIttwttn loogitudinally 
!q>,.,-.te reach." of Clear Cr""k 

Backeronnd 

Cit,.,- Crttk" locatt<! Ul southw."",", V..-noo County An .ight..." nlil. "'gm<1lt from 
Sec. 19/20, T 34 N. R 30 W to Sec. 15. T 35 N, R 29 W" hstw OIl tht 303(d) It>!." 
lIllJ"lued by "'IU<ltic habitat los, . Stream "'gm<1l" h"w a, IIllJ"lUW by "sffiimmt" are 
proposffi to haH tht pollmatll chartgffi to -'hab"at los,'" Swimmt" jmt """ of ~ ..... I 
probl<m> .ffKting habitat mcluding channthzallOO. bauk alt..-ation, at'" ]0" of npartan 
comdor. Chang", Ul <Ii,mOOtioo of fish '~'fS "'" among tht f\-i<knce Usffl to Ii" 
.tJfa!m a, habitat ,,,,,,.urd. L.ud u'"' that " typ,cal Ul pram. "'glom, of tilt , t:ltf " a 
cOlluibutmg factor to aquatic babitat \"",. The goal of thi, ,IUd}' i, to eval""", tbe hstt<! 
segmMll of Citar Cr""k for u"pam"m!. If llllpanmem " not dnnom.tr.lted, rationale \\~ll 
lit pro\"ided for mnovUlg CitarClffk from the 303(d) ]i". 

Stud,. Dt>, ign 

wnor. l: Thrtt Citar Clffk stati"", will lit ,ut\"')·w. 1be me locatioo, =: 1) at the 
coumy road cfO!..mg III NW Yo h'E Yo Sec. 28. T 35 N, R 29 W .. 2) at the Hwy. E CfO!.'Ulg 
1Ill'-'E Yo NW I'. Sec. 2, T 34 N. R 30 W , :wd 3) at the coumy road cfO!..mg ni SW '!. ;\'E 
Yo Sec. 4, T 34 N. R 30 W . Data from these thrtt ,;t .. \\111 be compared ' gaD"t 
biological crlterta rtf~e data from ' !nnw Mre""". 

At each "atiou, the lmgth """"Iw ,,~ll extend 20 times tilt " ..... g. "ream \\1dth a, 
outlined m !\ID~'R-WQ~{S-{l32. To a,ses, comparability bet"'...., sampling Mati"",:wd 

:\Ihwuri Dopartmtm or Xa ru ral R.",urc .. 
Bi ... " .,."m.m SlUdy Plan 

Clo, ," C rHk. ".rnou Cou my 
..\ugu" 19, 2003 

Th" , rudy will charactnu. th~ macrom"ffi~brar~ c<>llllllUl1irie. In Ckar Clffk ar thr~ 
m", ,,~!htn thr 18 miles of 303(d) h,ted Stt!lOll to <lttmln1~ If ~ str~am " 'mp."ffi 
and justifi '" COIltmUed 303(d) li,ting. ~ obj"";v" of thi, mid". " to <Itt...""..., If 
aquatiC macrolnvffirbrat~ lif~ ;, impairffi aloog 1M lmffi Stttioo of Cl~ar C[~k 

Killl H\J>oth~ 

O. !\facromvtlUbratr commW1ities In Ckar C[~k ,,~ll not ruff..- .,gmficandy frODl 
macroin\"ffi~brat~ romnrumti", m SImilar ,iZ«i IUCh... of Irf..-nlC~ SlI"""" ",thin th. 
PI:nns/o..:.g~ Ecologtcal Dr.m"g~ Unit (EDU). 

2). Macromv..-trbr:l!~ communities \\,ll not differ "gruficantly hrtw~n 1000g1!udma.lly 
sq>ar:u~ rnclm. of CI~", Cr,""k 

Ba~klrouud 

Ck..- C[~k " locatffi m soothw"'I"" Vernoo County An 6ghl<nl mil~ "'gmell! from 
S«. 19/20, T 3-t N. R 30 W to S~. 15. T 35 N, R 29 W t, h"ffi OH W 303(d) 1m '" 
unp.1"ed by aquatic habit:U I"", . S~.lIll "'gmetllS li'led a, imp""ed by "'=ltn""I""-~ 
pr<l!>O"'d to han 1M pollman! changed to --hablm I"".,». s.-dimrnl" jU'1 onr of ~~I 

probl<m'> .ffn:'ing habitalmduding channdlZ<ltlOll. ballk all=liOll. and ]"" of nparian 
comOOr. Chang~s m di,mOOtioo of fish ,~, ... = >mOflg ~ ",--i<kt,ce U>«I to li'l 
S~3Illi a, habil>l 'mp." rd. Lalld u"" that" tYPlcalm pram. I~gions of thr .t:U~" a 
coouibutmg f""lor to aqualic babitall"" . Th~ goal ohbi, study" 10 ~vaIU<lI~ 1M li"rd 
seg~ of Ckar Crttk for impairm.lU. If Dllp=1 " not demoru.tr.ued. rational. will 
hr prm'ided for mDO\'mg CI~ar Clffk frODl t~ 303(d) h". 

wnon]: Tluff Ckar Clffk "alions will hr surveyed. ~ "'I~ 10000tiOll' =: I) at W 
cOUllty road c"",mg In l'<"W 'I. h'E Yo S«. 28. T 35 N. R 29 W .. 2).1 t~ Hwy. E c""smg 
In 1'-'£ Yo NW 'I. S«. 2. T 34 N. R 30 W. and 3) al 1M cOHmy road """sing in SW Yo ~'E 
'I. &<: . -t, T 34 N. R 30 W. Data from these!hr~ ';te., \\,U br compared 'g" lUSt 
mologlca1 crit..-u [~f..-ellce data fIOIlI "nul..- s!r.an". 

At each 'tation. thr length .ampled wtll extend 20 timr-s the a"=g~ >!Ie.llll \\,dth a, 
""tlin'" !II !\ID~'R-WQ"fS-032. To as""" compafllbility betW<nl sanlpling >!ations and 
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rd..-.. nc~ . tr .. """, Mr .. an, discharg ... habital a''''''''' .... 1 and wat..- chtmimy ,,~ll bt 
oo..-min..d during nJaCfomy..mbrat ... ury..,.". Sampling \\111 bt CoodUCIW during m.. 
fall of2003 (mid Sq>lembtr Ihrough mid Ocloh..-) and m.. .prmg of 2004 (mid March 
through mid April). 

B;o]o2ical Sampling ~I~tho<h: "1acromHn .. br-at.., \\111 bt . amplw ", p..- m.. 
gwdeh"". of t~ Snru-Quamit.llH Macromy..mbr. t .. S~"", Bi"",""'", .... 1 Proj~1 
Procw"", (SMSBpP) , Cl.", Crrd: \\111 bt comici..-w a "giide/pool"-pr..oommanl 
.~am: th .... f"'" .ampl.., ,,~ll bt coll~lw from flow ont drpo..:tional (oon-flow). [001-
mal. and wood debm (>nag) habit.ls , Each macromn n .. br.le sampl .. will bt a 
cOl,,,,,,,it .. of "X . uboamplr;; withm .. ach h.bit.1 

Habita t Sampling :\ I~tb()(h : Su."", habit.1 a'...,,"' .... \'; \\111 bt conducted ,,~thin ~""h 
Mudy ar.a followmg th .. guidehnrs ofMDNR-FSS-On. 

' ''aTn Quality Samplinl :\ Ietho(h: Stream dt",h~ will bt mra>Ufed at . ""h """PIing 
location mmg a " laP;h-McBimry flow m.I<'f. Wat..- Satllple. from all """Pled Matiom 
will bt analyz..d at m.. ESP labor.itory for 3IllI'lOtlla. rutrogrn a. NO, ---1'0,. tOlal Kjd dah.l 
rutrogm total ph<»phorw.. chloride and twbidity F,eld n ... ",ur.ments will mdudr pH, 
conductiyity, t...-nprr;llUf~ and di,,,,h'w oxygrn. 

Labora tory :\Iotlio(h: All samples of m.a.cromy..mbr.le. ,,~ll bt JllOC"'sW and 
,drnll fied a, p..- MDNR-FSS-209, Ta:ronorruc uyd, for M:><:[O\ll\'ffi~brat~ 
ld.tlllfic'IlOO. Turbidaty sa"'pl.., \\111 bt analyzed al the MDh'R hiologlcallabor'IOf)'. 

DaTa RKordinl and Analy, ... : MacfO\ll\'ffirbrate dala will bt rnt...-.d m a MicfO",fj 
Ac=. databa .. m :tCCordaoc .. ,,~th MDr-.'R-WQ:\-IS-214, Quality COlltrol Proc..mu-es for 
D.ta Proc .. " mg. Data anal.,,,,, " .UlOlllaled \\1thin m.. Acc~" dataru.s.. , Four Slandard 
mrlncs "'" calculated according to the SMSBPP: Total Taxa (TI): Ephrm..-opt=, 
P1~opt ...... Tnchopt<'fa Taxa (EPTI); B,otic Jndu (BI); and the Shannon Ind.x (SI) will 
bt calculated for .. ""h ",ach. 

M""'Olllnrtebr-ale dala will bt analyzed m nvo wa)". Fir'l. a 1000gimdinal COll..,anson 
bttWttfl tbt tluff Clear Cf .... k ",acbts will bt p..-formed. S«ondly. m.. dala frOlll m.. 
CI .. ar C= k sit'" will bt corr.parw to biological Cm<'f.a from wadeablelpe"'mllal 
",f<'fmc .. SlHan", with .mular g...,logy and wat...-"hrd "zr da,,,fic'IlOO. 

DaTa R~porrin~ : Rl-sults of tbt ,tudy ,,~II bt ,ummlfued "" d mtrrpr<'led m [q>or\ f_, 
QualiTy Conll'ol: A, Mated m the ,""nou, MDNR Proj~T PrOC<'dur." and Standard 
Operating PrOC<'dur",. 

Attarlim~nT' 

M>p ofall sanl]>ling ' Iation, III thi, Mudy 

rd...-enc~ 'lr~"'m. , Ueam dj",harge. habital a,,,,,sment """ wal...- chemimy ,,~ll be 
deumuned during macro,m'...-ubr.lle "If\'~y'. Sampling \\111 be coodnctw during !he 
fall of1003 (mid Sq>l...-.tber Ihrough mid Octoi>..-) ",id !he ,pring of 2()().1 (mid !\iarch 
through nud April). 

Bioto~cal Sarnptin2 :\I~tho<h: "1acroinnflebr.lle> \\111 be ' ''''\llw '" p...- the 
gwddi""" of I~ &rru-QnamitallH MacrornHrubnle S~am B,,,,,,,,,,,,,....,I Proj...,1 
Procw"", (SMSBPP), Clear Crm wtll be con" dnt<! a ·'glidelpool-- predommam 
m~am: t:ll<'rd= sample. wtll be coll...,tt<! from flow ont d"P"'itiona\ (oou-flow). roo!­
mal. """ \\000 cltb", (>nag) habital. , Each macromH'flebral~ ''''nple wi!! be a 
compo;ile of stX ,ubsampb widl1ll each habit.! 

Habita t Sampling :\ i~!b()(k Su~am habi!a! ",,,,,smenl, will be conductffl ,,~thin ~xh 
, rudy>eu followmg the gwclthlle> ofMDI'-"R-FSS-Ol2. 

WaIn Quality Samptin2 :\Ietho<h: S~am """harge \\1!! be mea>ucffl al .xh sampling 
\ocanon ",mg a Man;h-McBimry fl()\\, n .. leL \Val...- satuples from all """Plffl ' Iarion, 
will be analyH<l ' !lbe ESP labor-.IO<)' for 3ffilnorua. nnrogen., NO, -1'0,. lOla! Kjd dahl 
rutroge!L lotal pho>phorm. chlOClclt ""d rurlndity F,eld n .. "'m."....,lS will mdudt pH~ 
conducti\~t)', temper.lmr~ ""d di,,,,h'w oxygen. 

Labora tory :\iOlho<h: All ';,l mpl"" of m.acrOlll\'eflebrate' ,,~l! be pro<e,,,w """ 
,denll fiw", p...- 1\IDNR-FSS-209, Taxonorruc l1\'el, for MacroUl\"ffi.bral~ 
ideollficalloll. Turbidny satllple. \\1l! be analyzffl . llbe MDh'R biologlcallaoof3!O<Y. 

Dala R<'Cordin2 and Analyw.: MacroinYffirbral~ data will be entered m. Microsoft 
Acc ..... datab . ... m xcordance "~Ih MDr-'R-WQ:'fS-214. Qualily Conlrol Proc.-dnJes for 
D.ta Proce,,,ing. Dala analy,,, " aUlOmalw \\1tlun lbe Ace .... , dataha"" , Fom "",,<lard 
memn "'" calculated according 10 lbe SMSBPP: TOlal Taxa (Tl): Ephemeroplrr.l. 
Pl...,optrr.l. Tnchopler. T""" (EPTI); B,onc bldtx (BI); and lbe Shannon iudex (SI) will 
be calculatw for each reach. 

MacrOlllHttebrate dal. \\~ll be analyzed in m'o ""'y'. Fim. 3 1000gimdinal comp..-i'iOl.l 
betw~ the Ihrtt Cle..- Cr.-ek reaches will be p...-formw. s..:ondly. !he data from the 
Clear C= k stIes will be compared to rnolDglca! enlen. from wade~bldperemnal 
reference ,tHartl!. with .innlar geology""" wat.,-.,hW "'H cl.,,,fic'lIon. 

Dala R~porrin2: ~u1lS of the ,rudy ,,~ll be ' UfI.lIll3J1ZW ond Inlerpretffl m rq>orl 
r~, 

Qualily Conll"oi : As Malw m lbe \'a!lOU' MDNR Proj...,1 Proc.-dur ... """ Standard 
Op..-ating Proc.-dure.. 

M"" ofall . amplmg , mion, m thi, , rudy 
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Apptndix C 

M3Cromvnl<'b,.,.~ Iknch S~!<; 

Clear Creek, Vernon County TMDL
 

Appendix F
 




 

 
 

 
 
 
 
 

Cl~ar C= k Slatton #1 
Fall 2003. Sampl~ !i031S697 (\ of2) 

Cl~ar C=k Station #1 
Fall 2003. S"lIlpl~ 1I()31S697 (lof 2) 

Hy .. lel l~ 

Paudoeodes 
~slenacron 
ITrico<ytIIodes 
tf!IenO. latiper.". 
LeplopNebiidae 
ArljOa 
Er.a\Ia<Jma 
Nasiae.ama 
~ ... , 
""'"" -~, :===:t Me5O'/ella 
NecOOll'Yche 
Triaeoode. 

""-, ~stemus 
Heli<:hus WIop/likis 

LStene\mis 
Clim:lc;;, ,­

,~~ 
c 
t9>fa:opooooinae 
LAblabesmy;a 
Prodadius 

W 
6 Dryopidae 

1 ~f. Cinidae 

+---d-J ~ inlid;oe 
25 Einlid;oe 
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C!~ar C=k Slatton #1 
Fail 2003, Sampl~ !i031S697 (2of2) 

'NF = Kon-flow fub!!a! 
SG = Woody OWn, (Snag) Habita! 
R,.\'{ = Roomm Habim 
-99 = Pr..",.,l1 
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Cl~ar C= k Slatton #2 
Fai1 2003. Sampl~ !i031S698 ( \ of2) 

Cl~ar C= k Station #2 
Fa!! 2003. SaHlpl~ 1I()31S698 (lof2) 
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'NF = 1'OI1-l1o\\' Halma! 

Cl~ar C=k Station ii2 
Fa!12001. Sampl~ !i031S69S (20f2) 

SG = Woody OWn, (Snag) Habita! 
R.,.\'{ = Rootma! Habim 
-99 = !'r..sn11 
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Cl~ar C= I.: Slation ~3 
Fall 2003. Sampl~ Ji031S699 (I of2) 

Cl~ar C= I.: Station iiJ 
Fa!! 2003. Salllp!~ #031&699 (l of2) 
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'NF = Kon-flow Halma! 

Cl~ar C= k Station ~3 
Fa!12003. Sampl~ Ji031S699 (2of2) 

SG = Woody OWn, (Snag) Habita! 
R.,.\'{ = Rootma! Habi!at 
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Cl~ar C= k Slation #1 
Sprmg 2004. Sampl~ Ii().tIS710 ( \ of2) 

Cl~", C=k Slatton #1 
Sprmg 200t. Sa!llpl~ 110418710 ( \ of2) 

" 
re""""lum 

",tipenolS 

, 

• 

, 

iT """ioIltet"/llid"" 
371Pemdae 

2 PefIodkl"" 
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C!~ar C=k Station #1 
Sprmg 2004. Sampl~ 110418710 (20f2) 

'NF = 1'OI1-l1o\\' Halma! 
SG = Woody OWn, (Snag) Habitat 
R.,.\'{ = Rootmat Habim 
-99 = Pr~.."t 
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Cl~ar C= k Station #2 
Sprmg 2004. Sampl~ #0418712 ( \ of2) 

Cl~ar C= k Sution n 
Sprmg 2004. Sa.mpl~ #0418712 (lof 2) 

':;~_~'~~'YA.C:lOOE!!!l::::: :Il'!i"·"'q'''''''''''I.om~ll; ;;~.~,~_,,",=q 1~I;maridae ~ I PTanarijdoe 
Sr.>Oc/IiobdeIOd;o 1 

TobOficida<! 
l imoodrHlJ's cervix 
l imoodrilus hollmeisleti 
Limoodrilus 
EncIlytraeid;)e 

Gk>ssOp/IooDd;Ie 
LircelJ'S 
Hya~13meca 

i"a1;>emooele. 
Orcooectes virilis 
Cae". OItipeoois 
l eplop11lebida.e 
Ischnu", 
Nasiaeschn<l 

,-" 
Chel.rnatopsyWe 
,~ 

Pycoopsyche 
H)'{lroporus 
Heli<hlJ'S basalis 
Helictms ~1hop/ljlJs 

Sooes 
Goooml'ia 
~;;'IDpoo;Jooioae 
Sm uliidae 
SmuUum 

Abllibesmyia 

"'ocIad'" 
Cnrolopus bK:irlC1US 
~1 esocrico:opus 

Cnrolopus1O<11>od;od; us 
Dlplod;od;us 
EllI<ienetie~a 

P",al<ienerie~" 

P"'''phaenocOldil.OS 
H)'{l""""",us 

Tvelern. 
Ch~ooomlJ'S 

Prcroleoo;pe,; 
G _ 

, 
, 

TubWcid;)e 
TubWcidae 

I TutJificid;)e 
TutJificid;)e 

1 EncIlytraeida.e 
I Glossiphooitdae 
3 t-~lidae 

22 Hya!eli<!ae 
walaemooidae 

-99 Camb.!iooae 

sTCaooidae 
IJ l ep:op/liebiid"" 

-99 COOnagllOllid;>e 

I Aeslmidae 
Pe<lidae 

I H)'<lrops)'Cllidae 
I P~aneidae 
I l imnepMidae 
3, D)lliscidae 

_--;'~ !<Oryopidae 
I Oryopidae 

Scirtidae 
I T;poiidae 
I CeratllJ!<l\lOOidae 

SimulOOae 

Simui ldae 

I Chi[()oomidae 
I Chi[()oomidae 

Ch~ooomodae 

Ch~ooomodae 

Chi"ooorllIda<I 
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Cl~ar C= k Slatton #2 
Sprmg 2004. Sampl~ 1i0418712 (2of2) 

'NF = Kon-flow Halma! 
SG = Woody OWn, (Snag) Habita! 
R.,.,\{ = Roo!nm Habim 
-99 = Pr~.."t 
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Cl~ar C= I.: Station #3 
Sprmg 2004. Sampl~ 11041871 1 (1 of2) 

Cl~>c Clftl.: Station ~3 
Spnng 2004, S"'llpl~ 11041871 1 (1 of2) 

bOcioctus 

2Eiph!ooUooae 
CaenKJae 

1 LepIDphlet>iid"" 

9 llep~ae 

Coe""lJliood"" 
1 i~esIlnidae 

Ubenulidae 
5 15 Pemdae 
~P_ae 
~p,"ycen!rOpOdidae 

Phm;ane;dae 

1 5 Umnephilidoo 
Dyttscidae 

:. ljE? 
1 Cera:opoo;Jooidae 
7 1QJ Simuilidae 

1 ~hirC>rl<lrl'lidae 

1 ,Cllirooomidae 
Ch~C>OOIllidae 

1 'Ch~C>OOIllidae 
15 35 Ch~C>OOIllidae 

2 IC~~ooomtd"" 

j
'"'~~ 

1 C~~<IOOIllidae 
1 C~ir<lOOlllidae 
1 Chir<lOOlllidae 

3(}d~~:=: 
_--,t==3 C~~ooomtdae 
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Cl~ar C= k Slatton #3 
Sprmg 2004. Sampl~ I/().t 18711 (2 of2) 

'NF = Kon-flow Halma! 
SG = Woody OWn, (Snag) Habita! 
R.,.\'{ = Roo\ma! Habi!at 
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