
F I N A L  

 
NPDES PHASE II MS4 
STORMWATER INSPECTION 
AND SAMPLING, CLEAR CREEK 
AND FISHING RIVER & 
TRIBUTARY 
 
 
CLAY COUNTY, MISSOURI 
 
 
Prepared for 

Clay County 
Planning & Zoning Department 
234 West Shrader Street, Suite C 
Liberty, Missouri 64068  
 
 
 
May 2012 

 

URS Corporation 
8300 College Boulevard 
Suite 200 
Overland Park, Kansas 66210 
 
 
URS Project No. 16530758 

 

 
 

JLombard
Typewritten Text
ATTACHMENT 3 TO RFP 05-15



TABLE OF CONTENTS 

 I:\16530758 Clay County, MO - SW Srvs\Report\Final Clay County Report.doc  i 

Section 1 ONE Introduction ..................................................................................................................... 1-1 

1.1  Purpose ..................................................................................................... 1-1 
1.2  Scope ........................................................................................................ 1-1 

Section 2 TWO Stream Inspections ........................................................................................................ 2-1 

2.1  Stream Inspection Activities .................................................................... 2-1 
2.2  Clear Creek Stream Inspection Findings ................................................. 2-2 
2.3  Fishing River Stream Inspection Findings ............................................... 2-3 
2.4  Stream Inspection Comparisons .............................................................. 2-5 

Section 3 THREE Wet Sampling Event ....................................................................................................... 3-1 

3.1  Sampling Activities .................................................................................. 3-1 
3.2  Water Body Designated Uses and Screening Criteria ............................. 3-2 
3.3  Analytical Results .................................................................................... 3-3 
3.4  Recommended Addition to Dry Sampling Event .................................... 3-3 

Section 4 FOUR Dry Sampling Event ........................................................................................................ 4-1 

4.1  Sampling Activities .................................................................................. 4-1 
4.2  Analytical Results .................................................................................... 4-1 

Section 5 FIVE Summary of Findings ..................................................................................................... 5-1 

5.1  Summary of Findings ............................................................................... 5-1 
5.2  Conclusions .............................................................................................. 5-2 

Section 6 SIX References ...................................................................................................................... 6-1 



TABLE OF CONTENTS 

 I:\16530758 Clay County, MO - SW Srvs\Report\Final Clay County Report.doc  ii 

Tables 

Table 1 Summary of Clear Creek Drainage Features (Page 2-3) 
Table 2 Summary of Fishing River Drainage Features (Page 2-4) 
Table 3 Clear Creek Wet Sampling Event Analytical Results 
Table 4 Clear Creek Dry Sampling Event Analytical Results 
Table 5   Fishing River Wet Sampling Event Analytical Results 
Table 6   Fishing River Dry Sampling Event Analytical Results 

Figures 

Figure 1 Site Vicinity Map 
Figure 2 A-1 Clear Creek Outfall Area 
Figure 3 A-2 Fishing River and Tributary Outfall Area 

Appendices 

Appendix A Drainage Feature Reconnaissance Inventories and Photographs 
Appendix B Surface Water Sampling Sheets 
Appendix C Laboratory Analytical Reports  
Appendix D Laboratory Data Review 
Appendix E Precipitation Data 
Appendix F Other Site Observation Photographs 
Appendix G EPA Review of the Revisions to Missouri’s Water Quality Standards 



SECTIONONE Introduction 

 I:\16530758 Clay County, MO - SW Srvs\Report\Final Clay County Report.doc  1-1 

1. Section 1 ONE Introduction 

1.1 PURPOSE 

This report presents the results of field inspections and stormwater sampling conducted in Clay 
County, Missouri in support of the County’s NPDES Phase II MS4 stormwater management 
program.  Two stormwater drainage areas are included in the program.  They are referred to as 
“outfall areas” and are identified as: 

 A- 1 Clear Creek 

 A- 2 Fishing River and Tributary 

The work was completed by URS on behalf of Clay County as awarded under RFP Number 
05-11, Stormwater Services and contracted between URS and Clay County under Agreement  
No. 2011-91. 

1.2 SCOPE 

The following tasks were completed under this project: 

 Conduct field stream inspections to map stormwater drainages or outfalls to the streams; 
document general stream conditions, dumping of trash or debris, or other features that might 
impair water quality; and identify locations for water quality sampling. 

 Record field observations, photograph inspection sites, and record GPS locations of the 
inspection sites for future reference. 

 Collect water quality samples during dry and wet weather periods and analyze them for 
COD, fecal coliforms, herbicides, nitrogen, oil and grease, PCBs, pesticides, pH, 
phosphorous, SVOCs, and TSS.   

 Compile the results of the field inspections and monitoring data into a written report. 
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2. Section 2 TWO Stream Inspections 

2.1 STREAM INSPECTION ACTIVITIES 

Stream Locations 

Clay County is located north of the Missouri River in the northeast portion of Kansas City 
metropolitan area.  The two approved NPDES Phase II MS4 Clay County outfall areas included 
in this study were A-1 Clear Creek (Clear Creek) and A-2 Fishing River and Tributary (Fishing 
River).  

The Clear Creek outfall area is located east of downtown Kearney, Missouri and southwest of the 
intersection of Highway 92 and Jesse James Farm Road.  Clear Creek flows generally north to 
south in this area.  The Clear Creek outfall area is shown on Figure 1.   

The Fishing River outfall area and tributary is located southwest of Kearney, Missouri, and 
northwest of Liberty, Missouri and to the northwest of Roosterville Airport.  The study area is 
west of State Highway A and southeast of the intersection of North Home Avenue and NE 120th 
Street.  Fishing River and its tributary flow generally west to east in this area.  The Fishing River 
outfall area is shown on Figure 1. 

Outfall Definition 

The term “outfall area” is actually a stream drainage area which is inspected for stormwater 
discharges to the stream.  The term “outfall” classically refers to a point discharge of stormwater, 
typically through a pipe, culvert, or ditch.  For the Clear Creek and Fishing River drainage areas, 
observed outfalls were typically drainage gullies, erosion gullies, and ditches.  In a limited 
number of locations, small diameter pipes were observed, but with no discharge.  Stream 
inspection activities for Clear Creek and Fishing River are discussed below. 

Purpose of the Stream Inspections 

URS conducted stream inspection activities along Clear Creek and Fishing River on May 19, 
2011.  The purpose of the stream inspections were to: 

 Compare overall stream conditions to previous inspections conducted in 2004 

 Identify stormwater discharge points 

 Identify illicit discharge points 

 Identify potential sources of stormwater pollution 

 Identify other potential water quality impacts 

 Select sampling points for the 2011 wet and dry sampling events 

Stream Inspections 

Stream inspection points or observations for Clear Creek and Fishing River are shown on 
Figures 2 and 3, respectively.  Reconnaissance inventories and associated photographs for 
recorded inspection points for Clear Creek and Fishing River are provided in Appendix A.  
Other site observation photographs are provided in Appendix F.  Inspection point details are 
summarized in Tables 1 and 2 and discussed on the following pages. 
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The stream inspections consisted of walking each stream segment and recording the location of 
drainage gullies, erosion gullies, ditches, pipes, log jams, and trash dumps.  If any of these items 
were observed on the stream, a drainage feature reconnaissance inventory sheet was completed.   

Inventory sheets included recording the location of the item with a hand-held GPS unit, location 
of item looking downstream (left or right bank), identification number, land use, origin of 
feature, feature type, discharge flow and characteristics, and general observations such as trash, 
log jams, algae, erosion, and dumping.  Photographs were taken for each inspection point and 
recorded on the corresponding inventory sheets.   

Once a drainage feature was identified during the stream inspection, it was also checked against 
the inspection points previously identified in 2004 by Shafer, Kline, & Warren, Inc. (SKW, 
2004).  A comparison was made to verify the existence of the previous inspection points as well 
as recording any new information for those points (e.g., increased erosion, sedimentation, trash).  
New drainage features not identified in 2004 were also observed and recorded along Clear Creek 
and Fishing River during the 2011 stream inspections.   

Stream Inspection Conditions 

Observed weather conditions for the stream inspections were cloudy skies, 65 degrees Fahrenheit 
(oF), calm winds, and light rain.  Approximately 0.1 to 0.15 inches of precipitation were recorded 
for the day and trace rain amounts with periods of no rain were recorded for the previous 6 days 
according to the data reported at the KC Downtown Airport and Kearney 2 E stations. 
Precipitation data was obtained from the Midwestern Regional Climate Center and is provided in 
Appendix E. 

2.2 CLEAR CREEK STREAM INSPECTION FINDINGS 

A total of 11 inspection points or observations were recorded along Clear Creek.  A summary of 
the inspection points is provided in Table 1 on the following page.  The inspection points were 
predominately erosion gullies and drainage ditches.  No pipes were recorded along Clear Creek 
at the time of the stream inspection.  The origin of the drainage features is primarily from 
agricultural croplands or pastures and some roadside drainage.   

At the time of the stream inspection, Clear Creek exhibited relatively clear water and the 
recorded drainage features produced no discharge or only a trickle.  A log jam was observed 
between inspection points CC-003 and CC-004.  Very little trash was observed along the 
majority of Clear Creek or in the vicinity of the drainage features.  Inspection point CC-002 
appeared to be a residential dump and included a used water tank, sink, garden hose, plastic, 
rebar, and concrete debris.  The volume of debris was not sufficient to cause unsightly color or 
turbidity in the stream.  This dump site was also identified in 2004.  

Clear Creek exhibited wider stream channels and was shallower than Fishing River.  The bottom 
of the stream along Clear Creek was composed primarily of sand and silt.  Clear Creek also 
exhibited incised stream beds, bank erosion, sedimentation along inside bends of meanders, 
moderately sloped to nearly vertical banks, and moderate wood cover and vegetation within the 
channel.   

The land use to the north and east of the Clear Creek stream inspection is primarily agricultural 
cropland/pasture and rural with a few residential homes.  The area to the west and south of the 
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Clear Creek stream inspection is primarily suburban development and residential 
homes/subdivisions.  The Mari Mac Golf Complex is also located northwest (upstream) of Clear 
Creek.  The golf complex includes an 18-hole golf course that was opened in 1988. 

Table 1 
Summary of Clear Creek Drainage Features 

Clay County, Missouri 

Observation    
ID 

Feature  
Description 

Location 
Downstream 

Discharge 
Flow 

Land Use  
Up-Slope1 

Stream Channel  
Observations 

Photo 
No. 

CC-001 Ditch/Erosion Gully Left Bank None 
ROAD, 
COM 

Bank Erosion 
No trash observed 2 

CC-002 Ditch/Erosion Gully Right Bank Trickle OS, ROAD 
Bank Erosion 

Some trash observed 3-6 

CC-003 Ditch/Erosion Gully Right Bank None 
RES, OS, 

AG 
Bank Erosion 

Some trash observed 10-11 

CC-004 Ditch/Erosion Gully Left Bank None OS, AG 
Bank Erosion 

No trash observed 13-14 

CC-005 Ditch/Erosion Gully Left Bank None AG 
Bank Erosion 

No trash observed 16-18 

CC-006 Ditch/Erosion Gully Right Bank Trickle OS, AG 
Bank Erosion 

No trash observed 20-21 

CC-007 Ditch/Erosion Gully Left Bank None AG 
Bank Erosion 

No trash observed 22 

CC-008 Ditch/Erosion Gully Right Bank None OS, AG 
Bank Erosion 

No trash observed 23-24 

CC-009 Ditch/Erosion Gully Left Bank None AG 
Bank Erosion 

No trash observed 25-26 

CC-010 Ditch/Erosion Gully Left Bank None AG 
Bank Erosion 

No trash observed 30-31 

CC-011 Ditch/Erosion Gully Left Bank None OS, AG 
Bank Erosion 

No trash observed 32-34 
1 AG = Agricultural Cropland/Pastureland; WD = Woodland; OS = Open Space; RES = Residential; COM = Commercial;  
  ROAD = Road Drainage 

2.3 FISHING RIVER STREAM INSPECTION FINDINGS 

A total of 8 inspection points or observations were recorded along Fishing River.  A summary of 
the inspection points is provided in Table 2 on the following page.  The inspection points were 
predominately erosion gullies and drainage ditches and a few small diameter pipes.  The origin 
of the drainage features is primarily from agricultural croplands or pastures and some roadside 
drainage.   

Three pipes were observed at inspection points FR-002, FR-004, and FR-008.  The pipes were 
black corrugated PVC with either a 4-inch or 8-inch diameter.  The pipes appeared to be 
associated with landowner drainage and were located either in the bank or on top of the bank on 
ground surface.  No discharge was observed from the pipes at the time of the stream inspection.  
No other pipes were observed along Fishing River.  The location of the pipes also correlates with 
the findings from 2004. 

At the time of the stream inspection, Fishing River exhibited relatively clear water and the 
recorded drainage features produced no discharge or only a trickle.  Fishing River had increased 
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algae in several areas compared to almost no algae in Clear Creek.  Log jams were observed in 
Fishing River near inspection points FR-003 and FR-005.  Some trash was observed along 
Fishing River or in the vicinity of the drainage features.  In general, Fishing River contained 
more trash than that observed in Clear Creek.  Just downstream of inspection point FR-002 on 
the right bank was a small pile of used asphalt roof shingles.  The shingles were located towards 
the top of the bank where they had been previously dumped.  The shingles were also identified in 
2004.  Inspection point FR-008 appeared to be a residential dump and included farm implements, 
stock tank, air filters, wood, and plastic.  The volume of debris was not sufficient to cause 
unsightly color or turbidity in the stream.  This dump site was also identified in 2004.  

Fishing River exhibited narrower stream channels and deeper stream bottoms than Clear Creek.  
The bottom of the stream along Fishing River was composed of exposed bedrock, rocks and 
boulders, and mud.  Fishing River also exhibited incised stream beds, bank erosion, 
sedimentation along inside bends of meanders, increased meanders compared to Clear Creek, 
nearly vertical banks, and moderate to heavy wood cover and vegetation within the channel.  

The land use surrounding the Fishing River stream inspection is primarily agricultural 
cropland/pasture and rural with a few residential homes.  The area to the southwest of Fishing 
River is primarily suburban development with residential homes/subdivisions.  The Wastewater 
Treatment Facility of Kansas City, Missouri, is located on the north side of Fishing River where 
the stream inspection ended.   

Table 2 
Summary of Fishing River Drainage Features 

Clay County, Missouri 

Observation    
ID 

Feature  
Description 

Location 
Downstream 

Discharge 
Flow 

Land Use  
Up-Slope1 

Stream Channel  
Observations 

Photo 
No. 

FR-001 Ditch/Erosion Gully Left Bank None OS, RES 
Bank Erosion 

No trash observed 40-41 

FR-002 
Ditch/Erosion Gully 

8-inch diameter Pipe Right Bank Trickle OS, AG 

8-inch dia. black 
corrugated PVC pipe 
on top of bank with no 

observed flow 
No trash observed 42-44 

FR-003 Ditch/Erosion Gully Right Bank None AG, WD 
Livestock path 

Log jam in stream 49-50 

FR-004 4-inch diameter Pipe Left Bank None OS, RES 

Bank Erosion 
4-inch dia. black 

corrugated PVC pipe in 
bank with no flow 
No trash observed 52-53 

FR-005 Stream Confluence Right Bank Trickle 
OS, AG, 

WD 

Bank Erosion 
Log jam 

No trash observed 55 

FR-006 Ditch/Erosion Gully Right Bank None AG 
Bank Erosion 

No trash observed 56-57 

FR-007 Ditch/Erosion Gully Right Bank None AG 
Bank Erosion 

No trash observed 58-59 
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Observation    
ID 

Feature  
Description 

Location 
Downstream 

Discharge 
Flow 

Land Use  
Up-Slope1 

Stream Channel  
Observations 

Photo 
No. 

FR-008 
Ditch/Erosion Gully 

4-inch diameter Pipe Left Bank Trickle OS, AG 

Bank Erosion 
4-inch dia. black 

corrugated PVC pipe in 
bank with no flow 
Trash observed 60-66 

1 AG = Agricultural Cropland/Pastureland; WD = Woodland; OS = Open Space; RES = Residential; COM = Commercial;  
  ROAD = Road Drainage 

2.4 STREAM INSPECTION COMPARISONS 

Clear Creek vs. Fishing River Characteristics 

Clear Creek was a wider and shallower water body than Fishing River and contained more 
recorded drainage features such as ditches and erosion gullies.  Fishing River was more 
meandering with steeper banks and more bank erosion and undercutting of vegetation than Clear 
Creek.  Fishing River was also deeper, muddier, and rockier compared to the sand and silt 
bottom of Clear Creek.  Fishing River contained more landowner drainage pipes and trash than 
Clear Creek. 

Both streams exhibited relatively clear water, similar log jams, incised stream beds, moderate 
wood cover and vegetation in and around the stream channels.  Both streams have generally 
similar land use, although more suburban development is approaching Clear Creek in the study 
area. 

2004 vs. 2011 Conditions 

The majority of the inspection points identified in 2004 were located and recorded along Clear 
Creek and Fishing River in 2011.  These inspection points included drainage ditches, erosion 
gullies, plastic pipes, dump sites, trash, and log jams.  A few additional drainage ditches or 
erosion gullies were recorded during the stream inspections in 2011.   

Overall, the appearance of the streams observed during the 2011 stream inspections were similar 
to those observed in 2004.  A number of erosion gullies were observed in 2011 that were not 
reported in 2004 and a number of fallen trees were observed along the stream banks.  Based on 
these observations, review of historical photographs, and the encroaching suburban development, 
it appears erosion of gullies and stream banks is continuing or possibly increasing since 2004.   

No new illicit discharge points or other potential water quality impacts were observed at Clear 
Creek or Fishing River in 2011 compared to those identified in 2004.   
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3. Section 3 THREE Wet Sampling Event 

3.1 SAMPLING ACTIVITIES 

Sample Locations 

Based on the May 19, 2011 stream inspections along Clear Creek and Fishing River, it was 
determined that wet-season and dry-season water quality sampling efforts should take place at 
the upstream and downstream boundaries of both streams.  The boundaries were chosen because 
there was only limited trash and debris observed and no indicators of illicit discharges or 
potential sources of pollution on either stream during the stream inspections.  The sampling 
locations were discussed and agreed upon with Clay County.  Selected sampling locations for 
Clear Creek and Fishing River are shown on Figures 2 and 3.  

The upstream Clear Creek sample was collected just downstream of the Highway 92 bridge from 
the right bank and is identified as CC-US.  The downstream Clear Creek sample was collected 
just upstream of the Jesse James Farm Road bridge from the right bank and is identified as 
CC-DS.   

The upstream Fishing River sample was collected just downstream of the North Home Avenue 
bridge from the center of the stream and is identified as FR-US.  The downstream Fishing River 
sample was collected just downstream of the Wastewater Treatment Facility of Kansas City, 
Missouri, from the left bank and is identified as FR-DS.   

Sampling Conditions 

The wet sampling event was performed on June 28, 2011.  Observed weather conditions were 
mostly sunny skies, 75 degrees F, and calm winds.  Approximately 1.5 inches of precipitation 
was recorded 24 hours prior to the sampling event and approximately 1.8 inches of precipitation 
was recorded for the previous 72 hours, according to the data reported at the KC Downtown 
Airport and Kearney 2 E stations (Appendix E).  Sample collection details such as sample date 
and time, sample identification, stream segment, sample containers and analyses, field 
measurements for pH and temperature, and general site conditions were recorded on sample 
collection sheets and are provided in Appendix B.   

Observed stream conditions included increased flow velocities, higher water elevations, and 
brown turbid waters compared to the site conditions observed during the stream inspections.  No 
stream bottoms were observed due to the high water elevations along the stream banks.  
Sampling locations were more difficult to access from stream banks due to runoff, stream 
elevations, and muddy conditions as compared to the site conditions observed during the stream 
inspections.   

Sample Collection and Analysis 

Surface water samples were grab samples collected by submersing laboratory-provided clean 
containers with no preservative in the stream or using a plastic water dipper to transfer water 
from the stream to the laboratory-provided clean containers with preservative.  Samples were 
labeled and immediately stored on ice to maintain quality control temperatures.  Samples were 
hand-delivered to Pace Analytical Services, Inc. (Pace) of Lenexa, Kansas for analysis under 
chain-of-custody procedures.   
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Samples were analyzed for the following analytical parameters: 

 Chemical Oxygen Demand (COD) 

 Fecal Coliform 

 Herbicides 

 Nitrogen, NO2 plus NO3 

 Oil and Grease 

 Pesticides 

 pH 

 Polychlorinated Biphenyls (PCBs) 

 Semi-Volatile Organic Compounds (SVOCs) 

 Total Phosphorus 

 Total Suspended Solids (TSS) 

Analytical parameters were chosen based on previous sampling results (SKW, 2004), the Target 
Pollutants and Pollutant Sources listed in Section 4.2.1.1.1 of Clay County’s 2010 Storm Water 
Annual Report (Clay County, 2010), and discussions with Clay County. 

Data Quality Assessment 

The Pace laboratory sample delivery group (SDG) 60101604 was checked for completeness and 
accuracy by the project chemist.  The report was reviewed and considered complete.  While a 
full data validation review was not completed, quality control parameters were examined.  
Several quality control results were outside of laboratory control parameters, however the 
outlying results were not considered gross failures, therefore; no analytical results were rejected.  
The project chemist found no major irregularities in the data and all reported data is considered 
usable.  The data assessment for the wet sampling event is provided in Appendix D. 

3.2 WATER BODY DESIGNATED USES AND SCREENING CRITERIA 

Classified waters in Missouri have been assigned designated uses as listed in the Code of State 
Regulations (CSR) 10 CSR 20-7.031 (MDNR, 2009).  The assigned designated uses for Clear 
Creek and Fishing River are the same and include: 

 Livestock and Wildlife Watering (LWW) 

 Protection of Warm Water Aquatic Life and Human Health - Fish Consumption (AQL) 

 Whole Body Contact Recreation – Type B (WBC-B) 

The assigned designated stream segment uses were then used to determine screening criteria 
from the following regulatory programs:  

 Missouri Water Quality Standards (MDNR, 2009)  

 Review of the Revisions to Missouri’s Water Quality Standards under Missouri CSR (EPA, 
2011) 
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Analytical results for surface water samples collected from Clear Creek and Fishing River were 
then compared to these regulatory screening criteria. 

3.3 ANALYTICAL RESULTS 

Analytical results for the wet sampling event are summarized in Tables 3 and 5.  A copy of the 
Pace analytical laboratory report is provided in Appendix C.  No detections above reporting 
limits were reported for pesticides, herbicides, oil and grease, SVOCs, or PCBs for samples 
collected from Clear Creek or Fishing River.  Detections were reported for nitrogen, phosphorus, 
COD, TSS, and fecal coliforms.  Reported concentrations, however, were below Missouri Water 
Quality Standards (WQS) or no current standards are set for that particular parameter. 

Upstream sample concentrations were generally elevated compared to downstream 
concentrations at Clear Creek.  The reverse was observed at Fishing River where downstream 
sample concentrations were generally elevated compared to upstream concentrations   

3.4 RECOMMENDED ADDITION TO DRY SAMPLING EVENT 

In the past, the Missouri Code of State Regulations (CSR) identified fecal coliform as the 
indicator bacteria.  However, Missouri Department of Natural Resouces (MDNR) revised its 
specific criteria for bacteria in 2006 to Escherichia coli (E.coli) for the protection of human 
health.  Missouri’s transition from using fecal coliform to using E.coli as an indicator organism 
is consistent with the EPA’s criteria recommendations to protect human health established 
pursuant to section 304(a) of the Clean Water Act.  A copy of the EPA review of the revisions to 
Missouri’s WQS is provided in Appendix G. 

Revisions were also made by MDNR to the E.coli criterion to protect water body use designated 
as Whole Body Contact – Type B.  Clear Creek and Fishing River are designated as Whole Body 
Contact – Type B and this designated use is defined by Missouri as, “for all other waters for 
recreational purposes.”   

Based upon the levels of fecal coliforms reported for the samples collected during the wet 
sample event, it was recommended that the dry sample event include the additional analysis of 
E.coli to allow for a better evaluation of coliform levels in the streams.   
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4. Section 4 FOUR Dry Sampling Event 

4.1 SAMPLING ACTIVITIES 

Sample Locations 

The sample locations for the dry event remained the same as the wet event.  Selected sampling 
locations for Clear Creek and Fishing River are shown on Figures 2 and 3.   

Sampling Conditions 

The dry sampling event was performed on August 29, 2011.  Observed weather conditions were 
mostly sunny skies, 75oF, and calm winds.  No precipitation was recorded during the sampling 
event or 6 days prior, according to the data reported at the KC Downtown Airport and Kearney 2 
E stations (Appendix E).  Sample collection details were recorded on sample collection field 
sheets and are provided in Appendix B.   

Observed stream conditions included drier conditions with lower flow velocities and water 
elevations compared to those observed during the wet sampling event and the stream inspections.  
Several segments of the streams were observed to be stagnant with more of the stream bottoms 
exposed.   

Sample Collection and Analysis 

The number of samples and the sample identifications for the dry event remained the same as the 
wet event.  Surface water samples were collected following the same procedures as during the 
wet event and submitted to Pace for the same analyses with the addition of E.coli; as 
recommended after the wet sample event.   

Data Quality Assessment 

The Pace laboratory sample delivery group (SDG) 60105194 was checked for completeness and 
accuracy by the project chemist.  The report was reviewed and considered complete.  While a 
full data validation review was not completed, quality control parameters were examined.  
Several quality control results were outside of laboratory control parameters, however the 
outlying results were not considered gross failures, therefore; no analytical results were rejected.  
The project chemist found no major irregularities in the data and all reported data is considered 
usable.  The data assessment for the dry sampling event is provided in Appendix D. 

4.2 ANALYTICAL RESULTS 

Analytical results for the dry sampling event are summarized in Tables 4 and 6.  A copy of the 
Pace analytical laboratory report is provided in Appendix C.  No detections above reporting 
limits were reported for pesticides, herbicides, oil and grease, SVOCs, or PCBs for samples 
collected from Clear Creek or Fishing River.  Detections were reported for nitrogen, phosphorus, 
COD, TSS, and fecal coliforms.  Reported concentrations, however, were below Missouri WQS 
or no current standards are set for that particular parameter.   

E.coli was detected in both the upstream and downstream samples collected from Clear Creek 
and Fishing River.  The only reported detection of E.coli above the revised Missouri WQS was 
the upstream Clear Creek sample (CC-US).  The reported concentration of E.coli for sample 
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CC-US was slightly above the Missouri WQS.  The Missouri WQS for E.coli is based on a 
geometric mean during the recreational season; which is from April 1 through October 31.  Since 
the reported concentration of E.coli detected in sample CC-US is a one-time detection or a single 
data point, a direct correlation or comparison cannot be made to the Missouri WQS for E.coli. 

Downstream sample concentrations were generally elevated compared to upstream 
concentrations at Clear Creek; except for fecal coliforms and E.coli.  Upstream sample 
concentrations were generally elevated at Fishing River compared to downstream concentrations; 
except for nitrogen and E.coli.  These observed trends were generally opposite those reported 
during the wet event.   

Analytical Comparison to 2004 Data 

Samples were collected from Clear Creek and Fishing River from the same general vicinity as 
the samples collected in 2004 (SKW, 2004).  According to SKW, samples were collected one 
time during normal, dry weather conditions on March 9, 2004.  Normal weather conditions were 
not defined by SKW in their report.   

A general comparison of the dry event data for Clear Creek indicates similar detections and 
concentrations for nitrogen, phosphorous, pH, and TSS.  COD was detected in 2011 but not in 
2004.  No PCBs were detected in 2011 but they were reported in 2004 in the upstream Clear 
Creek sample.  SKW did not sample for fecal coliforms or E.coli in 2004. 

A general comparison of the dry event data for Fishing River indicates similar detections and 
concentrations for nitrogen, phosphorous, pH, and TSS.  COD was detected in 2011 but not in 
2004.  No PCBs were detected in 2011 but they were reported in 2004 in both the upstream and 
downstream Fishing River samples.  SKW did not sample for fecal coliforms or E.coli in 2004. 
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5. Section 5 FIVE Summary of Findings 

5.1 SUMMARY OF FINDINGS 

Stream inspections and stormwater sampling were completed at Clear Creek and Fishing River 
for Clay County in support of the County’s NPDES Phase II MS4 stormwater management 
program.  Key findings include:  

 Clear Creek and Fishing River were found to exhibit common northwest Missouri stream 
conditions such as incised stream beds, bank erosion, sedimentation along inside bends of 
meanders, steep banks, log jams, and moderate to heavy wood cover and vegetation within 
the channel and surrounding area. 

 A total of 11 inspection points were recorded for Clear Creek.   

 A total of 8 inspection points were recorded for Fishing River. 

 The origin of the drainage features for Clear Creek and Fishing River is primarily from 
agricultural croplands or pastures.   

 Clear Creek was a wider and shallower water body than Fishing River and the stream bottom 
was primarily sand and silt.   

 Fishing River was a narrower stream channel with deeper stream bottoms than Clear Creek 
and the stream bottom was primarily bedrock or mud.   

 Fishing River was more meandering with steeper banks and more bank erosion and 
undercutting of vegetation than Clear Creek.   

 Fishing River contained more landowner drainage pipes and trash than Clear Creek; 
however, the volume of trash observed at either stream was not sufficient to cause unsightly 
color or turbidity in the streams.  

 Agricultural croplands and pastures surround both streams; however, Clear Creek had more 
residential development than Fishing River. 

 The majority of the inspection points identified in 2004 were located and recorded along 
Clear Creek and Fishing River in 2011.  A few additional drainage ditches, erosion gullies, 
and fallen trees were observed in 2011 that were not reported in 2004.   

 Overall, the appearance of the streams observed in 2011 were similar to those observed in 
2004.  Based on the 2011 observations, review of historical photographs, and the encroaching 
suburban development, it appears erosion of gullies and stream banks is continuing or 
possibly increasing. 

 No new illicit discharge points or other potential water quality impacts were observed at 
Clear Creek or Fishing River in 2011 compared to those identified in 2004. 

The assigned designated uses for Clear Creek and Fishing River include: 

 Livestock and Wildlife Watering (LWW) 

 Aquatic Life and Human Health - Fish Consumption (AQL) 

 Whole Body Contact Recreation – Type B (WBC-B) 
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Upstream and downstream surface water samples were collected from Clear Creek and Fishing 
River during a wet weather and a dry weather event.  Key findings include: 

 Upstream sample concentrations during the wet sample event were generally elevated 
compared to downstream concentrations at Clear Creek.  The reverse was observed at 
Fishing River where downstream sample concentrations were generally elevated compared to 
upstream concentrations.   

 The observed trends for the dry sample event were generally opposite those reported during 
the wet sample event for both stream segments.   

 No detections were reported for pesticides, herbicides, oil and grease, SVOCs, or PCBs from 
samples collected from Clear Creek or Fishing River during the wet or dry sample events. 

 Detections reported for nitrogen, phosphorus, COD, TSS, and fecal coliforms from samples 
collected from Clear Creek and Fishing River during the wet and dry sample events were 
below Missouri WQS. 

 Detections of E.coli were reported for all samples.  Only the upstream Clear Creek sample 
was above Missouri WQS.   

5.2 CONCLUSIONS 

The water quality observed along Clear Creek and Fishing River remains generally comparable 
to that reported in the 2004 report.  Field inspections did not identify new illicit discharge points 
or obvious, major water quality impacts compared to what was reported in 2004.  However, 
compared to the results reported in 2004, it appears that additional drainage ditches and erosion 
gullies have formed and there has been increased stream bank and ditch erosion.  If these trends 
continue, water quality impacts may be expected in the future. 

The main constituent of concern for the stream segments is E.coli, a type of fecal coliform 
bacteria found in the intestines of animals and humans.  The presence of E.coli in water is an 
indicator of recent sewage or animal waste contamination.  The most likely source is runoff of 
livestock waste from pastures.  Other sources may include on-site sewage treatment systems, 
suburban runoff, geese at the upstream golf course, or wastewater treatment plant discharges.   

The land use associated with the stream areas has become more urbanized with the development 
of residential homes and subdivisions both within and upstream of the A-1 and A-2 outfall areas.  
A majority of the area is still used for agricultural cropland and animal pastures, however, this 
use is decreasing with the increased urbanization of the areas.  Increasing urbanization will cause 
increased runoff volumes, stormwater flow rates, and velocities when it rains; ditch and stream 
erosion; and pollution in the stormwater.  All these consequences will affect the future water 
quality of Clear Creek and Fishing River as well as stream bank stability. 

Both Outfalls A-1 and A-2 are affected by large upstream drainage areas outside the limits of the 
outfall study areas.  Consequently, water quality within these two regulated zones is affected by 
many issues and land use management practices that are outside the immediate outfall areas.   

Stream corridors provide many community benefits that are worth preserving and enhancing:  
Flood protection and water quality improvements; Recreation – fishing, canoeing, hiking, bird 
watching; Linear green spaces that can be used to connect neighborhoods; Air quality 
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improvements; Beauty and aesthetics; and Increased property values and improved livability in 
surrounding neighborhoods. Unfortunately, encroaching development and urbanization typically 
causes severe erosion, pollution, degradation of streams and the riparian zones alongside them, 
and increased flooding.  These typical consequences are readily evident throughout the Kansas 
City region. 

Since Clear Creek and Fishing River receive runoff from large areas covering many miles 
upstream of the outfall areas, protecting the streams as community assets will require 
collaboration across municipal and county boundaries and cooperation by multiple entities. 
Towards this end, the following initiatives would be beneficial to these streams and likely others 
within the county. 

Monitor the Streams on an Annual Basis 

We recommend that sampling along Clear Creek and Fishing River continue on a regular, annual 
basis to better identify potential trends in stream quality.  A cost effective way to do this would 
be to partner with William Jewel College and a Stream Team Program.  This would provide 
public outreach, enhance public support within the community, provide educational opportunities 
for local students, and a cost savings benefit to the County compared to using outside contractors 
for the work.   

The following analyses are suggested based on the historical results at the site: 

  Chemical Oxygen Demand  pH 
  Escherichia coli (E.coli )  Phosphorus 
  Fecal Coliforms  Total Suspended Solids 
  Nitrogen   

We recommend sampling three times per year (Spring, Summer, and Fall) to include both wet 
and dry sampling events for each sample period. Samples should be collected at the upstream 
and downstream sections of each stream at each sampling event. Estimated costs for analyses 
are: 

  Chemical Oxygen Demand $25  pH $10 
  Escherichia coli (E.coli ) $50  Phosphorus $20 
  Fecal Coliforms $30  Total Suspended Solids  $12 
  Nitrogen $25   

Each sample event would include four samples at an approximate cost of $175 per sample or 
approximately $700 per sample event. Six sample events (three wet and three dry) would be 
approximately $4,200 per year. The number of sampling events can be reduced if there are cost 
constraints; Any level of routine annual sampling would be helpful over the current schedule.   

Other costs would include labor for the students and sampling and safety equipment such as a 
pH/temperature meter, camera, personal protective equipment, gloves, boots/waders, life jackets, 
and sample dippers. 

Codes, Ordinances, and Regional Collaboration 

Protecting streams and water quality requires land use management practices that protect stream 
corridors and the vegetation along them, and practices that control how stormwater runs off 
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developed properties. This is typically achieved through the adoption of stream buffers and 
stormwater management codes requiring Low Impact Development (LID) or Stormwater Best 
Management Practices (BMPs).  Adoption of such practices is becoming required by state and 
federal agencies for smaller suburban communities, not just large urban areas.  But just as 
importantly, these practices can be cost-effective for developers and can save municipalities and 
counties in the long run by reducing erosion, flooding, property loss, and damage to public 
infrastructure that is a common consequence of stormwater runoff in urbanizing areas. 

Since watersheds, stormwater, and streams cross political boundaries, adoption of such practices 
needs to be consistent throughout the region and will require collaboration among many parties.  
Focused collaboration for the A-1 outfall would be with the City of Kearney; the A-2 outfall 
would be the City of Kansas City and the City of Liberty.    

Consequently, we also recommend that the County consider establishing a county stormwater 
commission to facilitate regional cooperation.  The Jackson County Stormwater Commission can 
be contacted for input on how such an organization is organized and operated.  Depending on 
development plans through the region, additional approaches such as common sewer districts 
might be considered to promote regional collaboration as well. 
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Table 3
Clear Creek Wet Sampling Event Analytical Results

Clay County, Missouri
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Clear Creek
 Upstream

Clear Creek
 Downstream

Analyte Units 6/28/2011 6/28/2011
COD mg/L 30.3 19.2 --- --- ---
Fecal Coliforms CFU/100mL 12,000 7,000 --- --- ---
Herbicides mg/L ND ND --- --- ---
Nitrogen, NO2 plus NO3 mg/L 1.1 1.1 --- 10 ---
Oil & Grease mg/L ND ND --- --- ---
PCBs mg/L ND ND --- --- ---
Pesticides mg/L ND ND --- --- ---
pH --- 7.9 8.1
Phosphorus, Total mg/L 0.25 0.22 --- --- ---
SVOCs mg/L ND ND --- --- ---
TSS mg/L 149 128 A A A

Notes:

mg/L = milligrams per Liter or parts per million (PPM).

CFU/100mL = colony forming units per 100 milliliters.

ND = not detected above laboratory reporting limits.

--- = no units, not sampled, or no current standards set for the particular analyte.

No water quality standards provided for analytes with no detections above reporting limits.

A = 10 CSR 20-7.031(3)(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.

6.5 - 9.0

MDNR Water Quality Standards
Livestock & 

Wildlife 
Watering 

(LWW)

Aquatic Life & 
Human Health-Fish 
Consumption (AQL)

Whole Body 
Contact 

Recreation 
(WBC-B)

Clear Creek Wet Sampling Event



Table 4
Clear Creek Dry Sampling Event Analytical Results

Clay County, Missouri
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Analyte Units 8/29/2011 *3/9/2004 8/29/2011 *3/9/2004
COD mg/L 10.7 ND 11 ND --- --- ---
Escherichia coli (E.coli) CFU/100mL 341 --- 20 --- --- --- 206
Fecal Coliforms CFU/100mL 1,700 --- 600 --- --- --- ---
Herbicides mg/L ND ND ND ND --- --- ---
Nitrogen, NO2 plus NO3 mg/L 0.21 1.8 0.33 1.8 --- 10 ---
Oil & Grease mg/L ND ND ND ND --- --- ---
PCBs mg/L ND 0.0015 ND ND --- --- ---
Pesticides mg/L ND ND ND ND --- --- ---
pH --- 8.2 8.0 8.2 8.1
Phosphorus, Total mg/L ND 0.1 0.11 0.16 --- --- ---
SVOCs mg/L ND ND ND ND --- --- ---
TSS mg/L ND 24 6 30 A A A

Notes:

mg/L = milligrams per Liter or parts per million (PPM).

CFU/100mL = colony forming units per 100 milliliters.

ND = not detected above laboratory reporting limits.

--- = no units, not sampled, or no current standards set for the particular analyte.

No water quality standards provided for analytes with no detections above reporting limits.

*Analytical results from samples collected on March 9, 2004, by SKW during normal, dry weather conditions.

A = 10 CSR 20-7.031(3)(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.

Clear Creek Dry Sampling Event MDNR Water Quality Standards

Clear Creek
 Upstream

Clear Creek
 Downstream

Livestock & 
Wildlife 

Watering 
(LWW)

Aquatic Life & 
Human Health-Fish 
Consumption (AQL)

Whole Body 
Contact 

Recreation 
(WBC-B)

6.5 - 9.0



Table 5
Fishing River Wet Sampling Event Analytical Results

Clay County, Missouri
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Fishing River 
Upstream

Fishing River 
Downstream

Analyte Units 6/28/2011 6/28/2011
COD mg/L 21.5 23.0 --- --- ---
Fecal Coliforms CFU/100mL 5,000 9,000 --- --- ---
Herbicides mg/L ND ND --- --- ---
Nitrogen, NO2 plus NO3 mg/L 0.17 0.79 --- 10 ---
Oil & Grease mg/L ND ND --- --- ---
PCBs mg/L ND ND --- --- ---
Pesticides mg/L ND ND --- --- ---
pH --- 8.0 8.2
Phosphorus, Total mg/L ND 0.14 --- --- ---
SVOCs mg/L ND ND --- --- ---
TSS mg/L 15 79 A A A

Notes:

mg/L = milligrams per Liter or parts per million (PPM).

CFU/100mL = colony forming units per 100 milliliters.

ND = not detected above laboratory reporting limits.

--- = no units, not sampled, or no current standards set for the particular analyte.

No water quality standards provided for analytes with no detections above reporting limits.

A = 10 CSR 20-7.031(3)(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.

MDNR Water Quality Standards
Livestock & 

Wildlife 
Watering 

(LWW)

Aquatic Life & 
Human Health-Fish 
Consumption (AQL)

Whole Body 
Contact 

Recreation 
(WBC-B)

6.5 - 9.0

Fishing River Wet Sampling Event



Table 6
Fishing River Dry Sampling Event Analytical Results

Clay County, Missouri
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Analyte Units 8/29/2011 *3/9/2004 8/29/2011 *3/9/2004
COD mg/L 31.2 ND 10.2 ND --- --- ---
Escherichia coli (E.coli) CFU/100mL 63 --- 107 --- --- --- 206
Fecal Coliforms CFU/100mL 6,300 --- 3,300 --- --- --- ---
Herbicides mg/L ND ND ND ND --- --- ---
Nitrogen, NO2 plus NO3 mg/L ND 1.1 0.24 1.5 --- 10 ---
Oil & Grease mg/L ND ND ND ND --- --- ---
PCBs mg/L ND 0.0017 ND 0.0018 --- --- ---
Pesticides mg/L ND ND ND ND --- --- ---
pH --- 8.0 7.9 8.5 8.1
Phosphorus, Total mg/L 0.14 0.1 0.14 0.16 --- --- ---
SVOCs mg/L ND ND ND ND --- --- ---
TSS mg/L 30 3.8 13 12 A A A

Notes:

mg/L = milligrams per Liter or parts per million (PPM).

CFU/100mL = colony forming units per 100 milliliters.

ND = not detected above laboratory reporting limits.

--- = no units, not sampled, or no current standards set for the particular analyte.

No water quality standards provided for analytes with no detections above reporting limits.

*Analytical results from samples collected on March 9, 2004, by SKW during normal, dry weather conditions.

A = 10 CSR 20-7.031(3)(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.

Fishing River Dry Sampling Event MDNR Water Quality Standards

Fishing River 
Upstream

Fishing River 
Downstream

Livestock & 
Wildlife 

Watering 
(LWW)

Aquatic Life & 
Human Health-Fish 
Consumption (AQL)

Whole Body 
Contact 

Recreation 
(WBC-B)

6.5 - 9.0
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APPENDIXA Observation Reconnaissance Inventories & Photographs 

  



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-001    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  10:15   AM Latitude:  39.367506 Longitude: -94.345110      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 2 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Hwy 92 Bridge right-of-way drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 2' 
 
Top Width: 3' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Hwy 92 right-of-way ditch free of debris. No discharge at time of observation. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-001 Project No. 
16530758 

Photo No. 2 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NE 

Description: 

Hwy 92 Bridge.  Right-of-way 
drainage ditch.  

 
 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-002    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  10:17   AM Latitude:  39.367454 Longitude: -94.345165      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 3, 4, 5, 6 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Right bank (west end of Hwy 92 bridge) 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 11' 
 
Top Width: 20' 
 
Bottom Width: 9' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: Slight Sheen (Not Oil) 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Misc. trash present (sink, garden hose, rebar, plastic, water tank, concrete debris).   
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-002 Project No. 
16530758 

Photo No. 3 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Drainage ditch located on the west 
side of Clear Creek, downstream of 
Hwy 92 bridge.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-002 Project No. 
16530758 

Photo No. 4 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Trash and debris found along 
drainage ditch.  

 



OUTFALL RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-002 Project No. 
16530758 

Photo No. 5 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Trash and debris found along 
drainage ditch.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek:  CC-002 Project No. 
16530758 

Photo No. 6 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NE 

Description: 

Trash and debris found along 
drainage ditch.  Hwy 92 bridge in 
distance.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-003    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  10:47   AM Latitude:  39.366317 Longitude: -94.344002      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 10, 11 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 12' 
 
Top Width: 5' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Misc. trash present (empty old paint can and 5-gal. bucket). 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-003 Project No. 
16530758 

Photo No. 10 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Drainage ditch located on the west 
side of Clear Creek. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-003 Project No. 
16530758 

Photo No. 11 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Trash and debris found within 
observed drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-004    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  11:00   AM Latitude:  39.365420 Longitude: -94.342550      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 13, 14 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 9' 
 
Top Width: 12' 
 
Bottom Width: 3' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:   Clear Creek: CC-004 Project No. 
16530758 

Photo No. 13 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Drainage ditch located on the east 
side of Clear Creek.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-004 Project No. 
16530758 

Photo No. 14 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Close up view of drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-005    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  11:15   AM Latitude:  39.363764 Longitude: -94.342547      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 16, 17, 18 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 12' 
 
Top Width: 8' 
 
Bottom Width: 1.5' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:  Clear Creek: CC-005 Project No. 
16530758 

Photo No. 16 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: E 

Description: 

Agricultural drainage ditch located 
on the east side of Clear Creek.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-005 Project No. 
16530758 

Photo No. 17 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: E 

Description: 

Close up view of agricultural 
drainage ditch.  

 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-005 Project No. 
16530758 

Photo No. 18 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: E 

Description: 

Drainage ditch located on the east 
side of Clear Creek.  

 
 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-006    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  11:35   AM Latitude:  39.361357 Longitude: -94.343277      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 20, 21 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 8' 
 
Top Width: 15' 
 
Bottom Width: 4' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-006 Project No. 
16530758 

Photo No. 20 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Agricultural drainage ditch located 
on the west side of Clear Creek. 

Note used tire in Clear Creek 
(foreground).  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-006 Project No. 
16530758 

Photo No. 21 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Close up view of agricultural 
drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-007    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  11:44   AM Latitude:  39.360873 Longitude: -94.343226      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 22 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 3' 
 
Top Width: 4' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed.  Some vegetation present in bed of ditch channel. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:  Clear Creek: CC-007 Project No. 
16530758 

Photo No. 22 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Agricultural drainage ditch located 
on the east side of Clear Creek. 

 

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-008    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  11:50   AM Latitude:  39.360266 Longitude: -94.342822      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 23, 24 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 8' 
 
Top Width: 10' 
 
Bottom Width: 2' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-008 Project No. 
16530758 

Photo No. 23 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SW 

Description: 

Drainage ditch located on the west 
side of Clear Creek. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-008 Project No. 
16530758 

Photo No. 24 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SW 

Description: 

Close up view of drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-009    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  12:01   PM Latitude:  39.359938 Longitude: -94.341763      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 25, 26 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 3' 
 
Top Width: 3' 
 
Bottom Width: 1.5' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:   Clear Creek: CC-009 Project No. 
16530758 

Photo No. 25 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NE 

Description: 

Drainage ditch located on the 
northeast side of Clear Creek. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Clear Creek: CC-009 Project No. 
16530758 

Photo No. 26 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SW 

Description: 

Close up view of drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-010    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  12:18   PM Latitude:  39.358696 Longitude: -94.338125      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 30, 31 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Agricultural field drainage – approximately 325 feet upstream of Jessie James Farm Road. 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 3' 
 
Top Width: 4' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-010 Project No. 
16530758 

Photo No. 30 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Drainage ditch located on the north 
side of Clear Creek approx. 325 
feet upstream of Jessie James Farm 
Road.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-010 Project No. 
16530758 

Photo No. 31 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Close up view of drainage ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream:  Clear Creek Site ID: CC-011    Site Description: Clear Creek, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  12:25   PM Latitude:  39.358605 Longitude: -94.337763      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 32, 33, 34 

Temperature (°F): 59 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Right-of-way corridor approximately 100 feet upstream of Jessie James Farm Road. 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 2' 
 
Top Width: 2' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:    No trash or debris observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-011 Project No. 
16530758 

Photo No. 32 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Drainage ditch located on the north 
side of Clear Creek approximately 
100 feet upstream of Jessie James 
Farm Road. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-011 Project No. 
16530758 

Photo No. 33 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Close up view of drainage ditch.  

 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Clear Creek: CC-011 Project No. 
16530758 

Photo No. 34 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Drainage ditch located on the north 
side of Clear Creek approximately 
100 feet upstream of Jessie James 
Farm Road. 

Note power pole behind vegetation.  

 
 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-001    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  2:10   PM Latitude:  39.307183 Longitude: -94.457291      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 40, 41 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Drainage ditch behind private landowner barn 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 4' 
 
Top Width: 3' 
 
Bottom Width: 2' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  No debris or trash observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-001 Project No. 
16530758 

Photo No. 40 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Drainage ditch behind private 
landowner barn.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-001 Project No. 
16530758 

Photo No. 41 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Drainage ditch behind private 
landowner barn.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-002    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  2:45   PM Latitude:  39.30612 Longitude: -94.45724      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 42, 44 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Drainage ditch and landowner drainage pipe 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 2' 
 
Top Width: 2' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  8” corrugated black pipe had no flow.  Drainage ditch had trickle flow at time of observation.  Ditch free of debris.  
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Fishing River: FR-002 Project No. 
16530758 

Photo No. 42 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: S 

Description: 

Drainage Ditch behind private 
landowner barn.  

8-inch diameter black pipe shown 
at top center. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-002 Project No. 
16530758 

Photo No. 44 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: S 

Description: 

Drainage ditch behind private 
landowner barn.  

8-inch diameter black pipe shown 
at top center. 

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-003    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  3:30   PM Latitude:  39.305515 Longitude: -94.454665      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 49, 50 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Livestock travel area and Log Jam 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 2' 
 
Top Width: 1.5' 
 
Bottom Width: 1' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Log Jam observed at discharge.  
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Fishing River: FR-003 Project No. 
16530758 

Photo No. 49 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: S 

Description: 

Discharge from well-used livestock 
travel path.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-003 Project No. 
16530758 

Photo No. 50 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SW 

Description: 

Log Jam at toe of drainage.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-004    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  3:30   PM Latitude:  39.304305 Longitude: -94.452853      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 52, 53 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  4” corrugated black PVC pipe extending from high cut bank – Large home located due north of site. 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth:       
 
Top Width:       
 
Bottom Width:       

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  No flow from PVC pipe.  Splash pool below pipe is relatively small (6”dia.) which would suggest little or infrequent discharge from PVC pipe.  
This pipe was noted during 2004 monitoring efforts. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-004 Project No. 
16530758 

Photo No. 52 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NE 

Description: 

Cut bank with residential 4-inch 
diameter PVC pipe.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:  Fishing River: FR-004  Project No. 
16530758 

Photo No. 53 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Close up of cut bank with 
residential 4-inch diameter PVC 
pipe.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-005    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  4:25   PM Latitude:  39.303387 Longitude: -94.449488      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 55 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other:  

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Convergence of streams 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other: Stream 

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 12' 
 
Top Width: 50' 
 
Bottom Width: 45' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow:   18 (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Typical northwest Missouri stream with high cut banks, moderate bank erosion, and tree/log debris common along outside bends of stream. 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-005 Project No. 
16530758 

Photo No. 55 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W  

Description: 

Convergence of Fishing River and 
unnamed tributary.  Fishing River 
located on right.  Unnamed 
tributary entering from the left.  

 
 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-006    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  4:35   PM Latitude:  39.303811 Longitude: -94.447396      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 56, 57 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other: Riparian corridor along right bank (south) is deeply forested. 

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Private landowner pond located upslope.  Riparian corridor deeply forested on right bank. 

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 2' 
 
Top Width: 3' 
 
Bottom Width: 2' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Rock lined drainage ditch with no observed flow.  No debris or trash observed. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-006 Project No. 
16530758 

Photo No. 56 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SE 

Description: 

Rock lined drainage ditch. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-006 Project No. 
16530758 

Photo No. 57 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: N 

Description: 

Close up of rock lined drainage 
ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-007    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  4:50   PM Latitude:  39.304548 Longitude: -94.446604      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 58, 59 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other: Riparian corridor along right bank (south) is deeply forested. 

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):   

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 6' 
 
Top Width: 10' 
 
Bottom Width: 3' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow: ______ (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  No flow, trash or debris observed.  High elevation drop. 
 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:  Fishing River: FR-007 Project No. 
16530758 

Photo No. 58 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SE 

Description: 

Rock lined drainage ditch.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Fishing River: FR-007 Project No. 
16530758 

Photo No. 59 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SE 

Description: 

Close up of rock lined drainage 
ditch.  

 



 

DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
Background Data 

Subwatershed / Stream: Fishing River Site ID: FR-008    Site Description: Fishing River, Clay County, Missouri 

Date:  5/19/2011 (Thursday) Time  5:12   PM Latitude:  39.306096 Longitude: -94.446862      GPS Datum: WGS84 

Investigators: Aaron Steigerwalt/Kevin Slates Photo #s: 60-66 

Temperature (°F): 61 Rainfall (in.):    Last 24 hours: 0.1   Last 48 hours: 0.15 

Land Use in Drainage Area (Check all that apply): 
 

 Industrial      Urban Residential      Suburban Residential      Commercial      Open Space      Agricultural  
 
Other: Riparian corridor along right bank (east and south) is deeply forested. 

  
 
Feature Description - Outfall / Drainage Feature / Stormwater Discharge Point  

ORIGIN OF FEATURE (if known):  Drainage ditch with trash  

FEATURE LOCATION (looking downstream):      LEFT BANK    RIGHT BANK    IN CHANNEL  

FEATURE TYPE MATERIAL SHAPE DIAMETER (IN.) SUBMERGED 

 Closed Pipe 

 RCP     CMP    PVC     
 

 HDPE   Steel    
 

 Other:         

 Circular   Elliptical   Box     
     

 Single      Double     Triple 
 

 Other:       

 2”     4”      6”    
 

 8”     10”    12”  
 

 Other:       

In Water: 
 No 
 Partially 
 Fully 

With Sediment: 
 No 
 Partially 
 Fully 

 Open Channel 

 Concrete   Rock/Rip-Rap 
 

 Drainage Ditch/Erosion Gully 
 

 Other:       

 Trapezoid 
 

 Parabolic 
 

 Other:       

Depth: 10' 
 
Top Width: 25' 
 
Bottom Width: 3' 

 

DISCHARGE FLOW:          None       Trickle       Moderate       Substantial Estimated Depth of Flow:   2 (in.) 

DISCHARGE 
CHARACTERISTICS 

Color  Clear    Brown    Grey    Yellow    Green    Orange    Red    Other:  _______________ 

Turbidity  None    Slight Cloudiness   Cloudy    Opaque   

Odor  None    Sewage   Sulfide    Petroleum/Gas     Rancid/Sour    Other:___________________   

Floatables  None    Sewage (toilet paper, etc.)     Suds        Petroleum (oil sheen)     Other: _______________ 

 
 
Stream Channel Observations 

OBSERVATIONS 
 Excess Trash (paper/plastic bags)     Dumping (bulk)       Bank Erosion     Bed Erosion    Excessive Sedimentation 

 
 Flow Impeding Log Jams                 Excessive Algae      Other: _______________ 

NOTES:  Trash, plastic, wood, farm implements, filters, and stock tank observed in drainage ditch.  4” PVC pipe extending from left bank of ditch 
(southeast side).  Note:  This dump site was identified during 2004 monitoring efforts. 
 
 
 
 

 
 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 60 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NW 

Description: 

Drainage ditch with observed trash 
dump.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 61 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

View from mouth of drainage 
ditch.  

 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County  Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 62 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: NW 

Description: 

Trash entering Fishing River.  

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 63 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

Trash observed in drainage ditch.  

 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 64 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: down 

Description: 

4-inch diameter PVC pipe 
extending into drainage ditch. 

 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 65 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: W 

Description: 

View from mouth of drainage 
ditch. 

 



DRAINAGE FEATURE RECONNAISSANCE INVENTORY 
 

 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:   Fishing River: FR-008 Project No. 
16530758 

Photo No. 66 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction of View: SW 

Description: 

View uphill from location of 4-inch 
diameter PVC pipe.  Photograph 
taken from center of drainage ditch.  

 
 
 



APPENDIXB Surface Water Sampling Sheets 

  



















APPENDIXC Laboratory Analytical Report 

  



August 24, 2011

LIMS USE: FR - AARON
LIMS OBJECT ID: 60101604

60101604
Project:
Pace Project No.:

RE:

AARON STEIGERWALT
URS
8300 COLLEGE BLVD
SUITE 200
Overland Park, KS 66210

Wet Sampling Event

Dear AARON STEIGERWALT:
Enclosed are the analytical results for sample(s) received by the laboratory between June 28, 2011
and June 29, 2011.  The results relate only to the samples included in this report.  Results reported
herein conform to the most current TNI standards, where applicable, unless otherwise narrated in
the body of the report.

Amended report to include Semi-volatile QC data for sample i.d. "CC-US", which didn't print on the
original report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sherri Guess

sherri.guess@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 05-008-0
Illinois Certification #: 001191
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-08-TX
Utah Certification #: 9135995665
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SAMPLE SUMMARY

Pace Project No.:
Project:

60101604
Wet Sampling Event

Lab ID Sample ID Matrix Date Collected Date Received

60101604001 FR-US Water 06/28/11 09:45 06/28/11 14:45

60101604002 FR-DS Water 06/28/11 10:45 06/28/11 14:45

60101604003 CC-US Water 06/28/11 12:00 06/28/11 14:45

60101604004 CC-DS Water 06/28/11 12:45 06/28/11 14:45

60101604005 FR-US Water 06/28/11 09:45 06/29/11 10:25

60101604006 FR-DS Water 06/28/11 10:45 06/29/11 10:25

60101604007 CC-US Water 06/28/11 12:00 06/29/11 10:25

60101604008 CC-DS Water 06/28/11 12:45 06/29/11 10:25

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60101604
Wet Sampling Event

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60101604001 FR-US EPA 8082 9NAW

EPA 8270 73JMT

EPA 1664A 1CMG

SM 2540D 1LAJ

SM 4500-H+B 1SRM1

EPA 353.2 1JPF

EPA 365.4 1AJM

EPA 410.4 1LAJ

60101604002 FR-DS EPA 8082 9NAW

EPA 8270 73JMT

EPA 1664A 1CMG

SM 2540D 1LAJ

SM 4500-H+B 1SRM1

EPA 353.2 1JPF

EPA 365.4 1AJM

EPA 410.4 1LAJ

60101604003 CC-US EPA 8082 9NAW

EPA 8270 73JMT

EPA 1664A 1CMG

SM 2540D 1LAJ

SM 4500-H+B 1SRM1

EPA 353.2 1JPF

EPA 365.4 1AJM

EPA 410.4 1LAJ

60101604004 CC-DS EPA 8082 9NAW

EPA 8270 73JMT

EPA 1664A 1CMG

SM 2540D 1LAJ

SM 4500-H+B 1SRM1

EPA 353.2 1JPF

EPA 365.4 1AJM

EPA 410.4 1LAJ

60101604005 FR-US SM 9222D 1MEB

60101604006 FR-DS SM 9222D 1MEB

60101604007 CC-US SM 9222D 1MEB

60101604008 CC-DS SM 9222D 1MEB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-US Lab ID: 60101604001 Collected: 06/28/11 09:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 07/05/11 14:13 12674-11-207/01/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 07/05/11 14:13 11104-28-207/01/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 07/05/11 14:13 11141-16-507/01/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 07/05/11 14:13 53469-21-907/01/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 07/05/11 14:13 12672-29-607/01/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 07/05/11 14:13 11097-69-107/01/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 07/05/11 14:13 11096-82-507/01/11 00:001.0
Tetrachloro-m-xylene (S) 80 % 1 07/05/11 14:13 877-09-807/01/11 00:0026-120
Decachlorobiphenyl (S) 108 % 1 07/05/11 14:13 2051-24-307/01/11 00:0010-117

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 07/06/11 21:20 83-32-907/05/11 00:0010.0
Acenaphthylene ND ug/L 1 07/06/11 21:20 208-96-807/05/11 00:0010.0
Anthracene ND ug/L 1 07/06/11 21:20 120-12-707/05/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 07/06/11 21:20 56-55-307/05/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 07/06/11 21:20 50-32-807/05/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 07/06/11 21:20 205-99-207/05/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 07/06/11 21:20 191-24-207/05/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 07/06/11 21:20 207-08-907/05/11 00:0010.0
Benzoic acid ND ug/L 1 07/06/11 21:20 65-85-007/05/11 00:0050.0
Benzyl alcohol ND ug/L 1 07/06/11 21:20 100-51-607/05/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 07/06/11 21:20 101-55-307/05/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 07/06/11 21:20 85-68-707/05/11 00:0010.0
Carbazole ND ug/L 1 07/06/11 21:20 86-74-807/05/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 07/06/11 21:20 59-50-707/05/11 00:0020.0
4-Chloroaniline ND ug/L 1 07/06/11 21:20 106-47-807/05/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 07/06/11 21:20 111-91-107/05/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 07/06/11 21:20 111-44-407/05/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 07/06/11 21:20 39638-32-907/05/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 07/06/11 21:20 91-58-707/05/11 00:0010.0
2-Chlorophenol ND ug/L 1 07/06/11 21:20 95-57-807/05/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 07/06/11 21:20 7005-72-307/05/11 00:0010.0
Chrysene ND ug/L 1 07/06/11 21:20 218-01-907/05/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 07/06/11 21:20 53-70-307/05/11 00:0010.0
Dibenzofuran ND ug/L 1 07/06/11 21:20 132-64-907/05/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 07/06/11 21:20 95-50-107/05/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 07/06/11 21:20 541-73-107/05/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 07/06/11 21:20 106-46-707/05/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 07/06/11 21:20 91-94-107/05/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 07/06/11 21:20 120-83-207/05/11 00:0010.0
Diethylphthalate ND ug/L 1 07/06/11 21:20 84-66-207/05/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 07/06/11 21:20 105-67-907/05/11 00:0010.0
Dimethylphthalate ND ug/L 1 07/06/11 21:20 131-11-307/05/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 07/06/11 21:20 84-74-207/05/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 07/06/11 21:20 534-52-107/05/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 07/06/11 21:20 51-28-507/05/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 07/06/11 21:20 121-14-207/05/11 00:0010.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-US Lab ID: 60101604001 Collected: 06/28/11 09:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

2,6-Dinitrotoluene ND ug/L 1 07/06/11 21:20 606-20-207/05/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 07/06/11 21:20 117-84-007/05/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 07/06/11 21:20 117-81-707/05/11 00:0010.0
Fluoranthene ND ug/L 1 07/06/11 21:20 206-44-007/05/11 00:0010.0
Fluorene ND ug/L 1 07/06/11 21:20 86-73-707/05/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 07/06/11 21:20 87-68-307/05/11 00:0010.0
Hexachlorobenzene ND ug/L 1 07/06/11 21:20 118-74-107/05/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 07/06/11 21:20 77-47-407/05/11 00:0010.0
Hexachloroethane ND ug/L 1 07/06/11 21:20 67-72-107/05/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 07/06/11 21:20 193-39-507/05/11 00:0010.0
Isophorone ND ug/L 1 07/06/11 21:20 78-59-107/05/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 07/06/11 21:20 91-57-607/05/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 07/06/11 21:20 95-48-707/05/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 07/06/11 21:2007/05/11 00:0010.0
Naphthalene ND ug/L 1 07/06/11 21:20 91-20-307/05/11 00:0010.0
2-Nitroaniline ND ug/L 1 07/06/11 21:20 88-74-407/05/11 00:0050.0
3-Nitroaniline ND ug/L 1 07/06/11 21:20 99-09-207/05/11 00:0050.0
4-Nitroaniline ND ug/L 1 07/06/11 21:20 100-01-607/05/11 00:0050.0
Nitrobenzene ND ug/L 1 07/06/11 21:20 98-95-307/05/11 00:0010.0
2-Nitrophenol ND ug/L 1 07/06/11 21:20 88-75-507/05/11 00:0010.0
4-Nitrophenol ND ug/L 1 07/06/11 21:20 100-02-707/05/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 07/06/11 21:20 621-64-707/05/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 07/06/11 21:20 86-30-607/05/11 00:0010.0
Pentachlorophenol ND ug/L 1 07/06/11 21:20 87-86-507/05/11 00:0050.0
Phenanthrene ND ug/L 1 07/06/11 21:20 85-01-807/05/11 00:0010.0
Phenol ND ug/L 1 07/06/11 21:20 108-95-207/05/11 00:0010.0
Pyrene ND ug/L 1 07/06/11 21:20 129-00-007/05/11 00:0010.0
Pyridine ND ug/L 1 07/06/11 21:20 110-86-107/05/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 07/06/11 21:20 120-82-107/05/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 07/06/11 21:20 95-95-407/05/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 07/06/11 21:20 88-06-207/05/11 00:0010.0
Nitrobenzene-d5 (S) 67 % 1 07/06/11 21:20 4165-60-007/05/11 00:0036-120
2-Fluorobiphenyl (S) 72 % 1 07/06/11 21:20 321-60-807/05/11 00:0039-120
Terphenyl-d14 (S) 78 % 1 07/06/11 21:20 1718-51-007/05/11 00:0030-120
Phenol-d6 (S) 24 % 1 07/06/11 21:20 13127-88-307/05/11 00:0010-120
2-Fluorophenol (S) 37 % 1 07/06/11 21:20 367-12-407/05/11 00:0012-120
2,4,6-Tribromophenol (S) 80 % 1 07/06/11 21:20 118-79-607/05/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 07/12/11 11:595.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 15.0 mg/L 1 06/30/11 09:475.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.0 Std. Units 1 06/29/11 16:40 H60.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-US Lab ID: 60101604001 Collected: 06/28/11 09:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.17 mg/L 1 06/30/11 09:370.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus ND mg/L 1 07/03/11 18:10 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 21.5 mg/L 1 06/30/11 07:5510.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-DS Lab ID: 60101604002 Collected: 06/28/11 10:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 07/05/11 14:27 12674-11-207/01/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 07/05/11 14:27 11104-28-207/01/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 07/05/11 14:27 11141-16-507/01/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 07/05/11 14:27 53469-21-907/01/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 07/05/11 14:27 12672-29-607/01/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 07/05/11 14:27 11097-69-107/01/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 07/05/11 14:27 11096-82-507/01/11 00:001.0
Tetrachloro-m-xylene (S) 78 % 1 07/05/11 14:27 877-09-807/01/11 00:0026-120
Decachlorobiphenyl (S) 97 % 1 07/05/11 14:27 2051-24-307/01/11 00:0010-117

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 07/07/11 16:12 83-32-907/05/11 00:0010.0
Acenaphthylene ND ug/L 1 07/07/11 16:12 208-96-807/05/11 00:0010.0
Anthracene ND ug/L 1 07/07/11 16:12 120-12-707/05/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 07/07/11 16:12 56-55-307/05/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 07/07/11 16:12 50-32-807/05/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 07/07/11 16:12 205-99-207/05/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 07/07/11 16:12 191-24-207/05/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 07/07/11 16:12 207-08-907/05/11 00:0010.0
Benzoic acid ND ug/L 1 07/07/11 16:12 65-85-007/05/11 00:0050.0
Benzyl alcohol ND ug/L 1 07/07/11 16:12 100-51-607/05/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 07/07/11 16:12 101-55-307/05/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 07/07/11 16:12 85-68-707/05/11 00:0010.0
Carbazole ND ug/L 1 07/07/11 16:12 86-74-807/05/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 07/07/11 16:12 59-50-707/05/11 00:0020.0
4-Chloroaniline ND ug/L 1 07/07/11 16:12 106-47-807/05/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 07/07/11 16:12 111-91-107/05/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 07/07/11 16:12 111-44-407/05/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 07/07/11 16:12 39638-32-907/05/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 07/07/11 16:12 91-58-707/05/11 00:0010.0
2-Chlorophenol ND ug/L 1 07/07/11 16:12 95-57-807/05/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 07/07/11 16:12 7005-72-307/05/11 00:0010.0
Chrysene ND ug/L 1 07/07/11 16:12 218-01-907/05/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 07/07/11 16:12 53-70-307/05/11 00:0010.0
Dibenzofuran ND ug/L 1 07/07/11 16:12 132-64-907/05/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 07/07/11 16:12 95-50-107/05/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 07/07/11 16:12 541-73-107/05/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 07/07/11 16:12 106-46-707/05/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 07/07/11 16:12 91-94-107/05/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 07/07/11 16:12 120-83-207/05/11 00:0010.0
Diethylphthalate ND ug/L 1 07/07/11 16:12 84-66-207/05/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 07/07/11 16:12 105-67-907/05/11 00:0010.0
Dimethylphthalate ND ug/L 1 07/07/11 16:12 131-11-307/05/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 07/07/11 16:12 84-74-207/05/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 07/07/11 16:12 534-52-107/05/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 07/07/11 16:12 51-28-507/05/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 07/07/11 16:12 121-14-207/05/11 00:0010.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 08/24/2011 08:42 AM Page 8 of 39

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-DS Lab ID: 60101604002 Collected: 06/28/11 10:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

2,6-Dinitrotoluene ND ug/L 1 07/07/11 16:12 606-20-207/05/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 07/07/11 16:12 117-84-007/05/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 07/07/11 16:12 117-81-707/05/11 00:0010.0
Fluoranthene ND ug/L 1 07/07/11 16:12 206-44-007/05/11 00:0010.0
Fluorene ND ug/L 1 07/07/11 16:12 86-73-707/05/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 07/07/11 16:12 87-68-307/05/11 00:0010.0
Hexachlorobenzene ND ug/L 1 07/07/11 16:12 118-74-107/05/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 07/07/11 16:12 77-47-407/05/11 00:0010.0
Hexachloroethane ND ug/L 1 07/07/11 16:12 67-72-107/05/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 07/07/11 16:12 193-39-507/05/11 00:0010.0
Isophorone ND ug/L 1 07/07/11 16:12 78-59-107/05/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 07/07/11 16:12 91-57-607/05/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 07/07/11 16:12 95-48-707/05/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 07/07/11 16:1207/05/11 00:0010.0
Naphthalene ND ug/L 1 07/07/11 16:12 91-20-307/05/11 00:0010.0
2-Nitroaniline ND ug/L 1 07/07/11 16:12 88-74-407/05/11 00:0050.0
3-Nitroaniline ND ug/L 1 07/07/11 16:12 99-09-207/05/11 00:0050.0
4-Nitroaniline ND ug/L 1 07/07/11 16:12 100-01-607/05/11 00:0050.0
Nitrobenzene ND ug/L 1 07/07/11 16:12 98-95-307/05/11 00:0010.0
2-Nitrophenol ND ug/L 1 07/07/11 16:12 88-75-507/05/11 00:0010.0
4-Nitrophenol ND ug/L 1 07/07/11 16:12 100-02-707/05/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 07/07/11 16:12 621-64-707/05/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 07/07/11 16:12 86-30-607/05/11 00:0010.0
Pentachlorophenol ND ug/L 1 07/07/11 16:12 87-86-507/05/11 00:0050.0
Phenanthrene ND ug/L 1 07/07/11 16:12 85-01-807/05/11 00:0010.0
Phenol ND ug/L 1 07/07/11 16:12 108-95-207/05/11 00:0010.0
Pyrene ND ug/L 1 07/07/11 16:12 129-00-007/05/11 00:0010.0
Pyridine ND ug/L 1 07/07/11 16:12 110-86-107/05/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 07/07/11 16:12 120-82-107/05/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 07/07/11 16:12 95-95-407/05/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 07/07/11 16:12 88-06-207/05/11 00:0010.0
Nitrobenzene-d5 (S) 64 % 1 07/07/11 16:12 4165-60-007/05/11 00:0036-120
2-Fluorobiphenyl (S) 67 % 1 07/07/11 16:12 321-60-807/05/11 00:0039-120
Terphenyl-d14 (S) 70 % 1 07/07/11 16:12 1718-51-007/05/11 00:0030-120
Phenol-d6 (S) 23 % 1 07/07/11 16:12 13127-88-307/05/11 00:0010-120
2-Fluorophenol (S) 35 % 1 07/07/11 16:12 367-12-407/05/11 00:0012-120
2,4,6-Tribromophenol (S) 71 % 1 07/07/11 16:12 118-79-607/05/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 07/12/11 11:595.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 79.0 mg/L 1 06/30/11 09:485.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 06/29/11 16:40 H60.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-DS Lab ID: 60101604002 Collected: 06/28/11 10:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.79 mg/L 1 06/30/11 09:390.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.14 mg/L 1 07/03/11 18:11 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 23.0 mg/L 1 06/30/11 07:5610.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-US Lab ID: 60101604003 Collected: 06/28/11 12:00 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 07/05/11 14:57 12674-11-207/01/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 07/05/11 14:57 11104-28-207/01/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 07/05/11 14:57 11141-16-507/01/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 07/05/11 14:57 53469-21-907/01/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 07/05/11 14:57 12672-29-607/01/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 07/05/11 14:57 11097-69-107/01/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 07/05/11 14:57 11096-82-507/01/11 00:001.0
Tetrachloro-m-xylene (S) 83 % 1 07/05/11 14:57 877-09-807/01/11 00:0026-120
Decachlorobiphenyl (S) 113 % 1 07/05/11 14:57 2051-24-307/01/11 00:0010-117

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 07/07/11 15:51 83-32-906/29/11 00:0010.9
Acenaphthylene ND ug/L 1 07/07/11 15:51 208-96-806/29/11 00:0010.9
Anthracene ND ug/L 1 07/07/11 15:51 120-12-706/29/11 00:0010.9
Benzo(a)anthracene ND ug/L 1 07/07/11 15:51 56-55-306/29/11 00:0010.9
Benzo(a)pyrene ND ug/L 1 07/07/11 15:51 50-32-806/29/11 00:0010.9
Benzo(b)fluoranthene ND ug/L 1 07/07/11 15:51 205-99-206/29/11 00:0010.9
Benzo(g,h,i)perylene ND ug/L 1 07/07/11 15:51 191-24-206/29/11 00:0010.9
Benzo(k)fluoranthene ND ug/L 1 07/07/11 15:51 207-08-906/29/11 00:0010.9
Benzoic acid ND ug/L 1 07/07/11 15:51 65-85-006/29/11 00:0054.3
Benzyl alcohol ND ug/L 1 07/07/11 15:51 100-51-606/29/11 00:0021.7
4-Bromophenylphenyl ether ND ug/L 1 07/07/11 15:51 101-55-306/29/11 00:0010.9
Butylbenzylphthalate ND ug/L 1 07/07/11 15:51 85-68-706/29/11 00:0010.9
Carbazole ND ug/L 1 07/07/11 15:51 86-74-806/29/11 00:0010.9
4-Chloro-3-methylphenol ND ug/L 1 07/07/11 15:51 59-50-7 L206/29/11 00:0021.7
4-Chloroaniline ND ug/L 1 07/07/11 15:51 106-47-806/29/11 00:0021.7
bis(2-Chloroethoxy)methane ND ug/L 1 07/07/11 15:51 111-91-106/29/11 00:0010.9
bis(2-Chloroethyl) ether ND ug/L 1 07/07/11 15:51 111-44-406/29/11 00:0010.9
bis(2-Chloroisopropyl) ether ND ug/L 1 07/07/11 15:51 39638-32-906/29/11 00:0010.9
2-Chloronaphthalene ND ug/L 1 07/07/11 15:51 91-58-706/29/11 00:0010.9
2-Chlorophenol ND ug/L 1 07/07/11 15:51 95-57-8 L206/29/11 00:0010.9
4-Chlorophenylphenyl ether ND ug/L 1 07/07/11 15:51 7005-72-306/29/11 00:0010.9
Chrysene ND ug/L 1 07/07/11 15:51 218-01-906/29/11 00:0010.9
Dibenz(a,h)anthracene ND ug/L 1 07/07/11 15:51 53-70-306/29/11 00:0010.9
Dibenzofuran ND ug/L 1 07/07/11 15:51 132-64-906/29/11 00:0010.9
1,2-Dichlorobenzene ND ug/L 1 07/07/11 15:51 95-50-1 L206/29/11 00:0010.9
1,3-Dichlorobenzene ND ug/L 1 07/07/11 15:51 541-73-1 L206/29/11 00:0010.9
1,4-Dichlorobenzene ND ug/L 1 07/07/11 15:51 106-46-7 L206/29/11 00:0010.9
3,3'-Dichlorobenzidine ND ug/L 1 07/07/11 15:51 91-94-106/29/11 00:0021.7
2,4-Dichlorophenol ND ug/L 1 07/07/11 15:51 120-83-2 L206/29/11 00:0010.9
Diethylphthalate ND ug/L 1 07/07/11 15:51 84-66-206/29/11 00:0010.9
2,4-Dimethylphenol ND ug/L 1 07/07/11 15:51 105-67-9 L206/29/11 00:0010.9
Dimethylphthalate ND ug/L 1 07/07/11 15:51 131-11-306/29/11 00:0010.9
Di-n-butylphthalate ND ug/L 1 07/07/11 15:51 84-74-206/29/11 00:0010.9
4,6-Dinitro-2-methylphenol ND ug/L 1 07/07/11 15:51 534-52-106/29/11 00:0054.3
2,4-Dinitrophenol ND ug/L 1 07/07/11 15:51 51-28-506/29/11 00:0054.3
2,4-Dinitrotoluene ND ug/L 1 07/07/11 15:51 121-14-206/29/11 00:0010.9
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-US Lab ID: 60101604003 Collected: 06/28/11 12:00 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

2,6-Dinitrotoluene ND ug/L 1 07/07/11 15:51 606-20-206/29/11 00:0010.9
Di-n-octylphthalate ND ug/L 1 07/07/11 15:51 117-84-006/29/11 00:0010.9
bis(2-Ethylhexyl)phthalate ND ug/L 1 07/07/11 15:51 117-81-706/29/11 00:0010.9
Fluoranthene ND ug/L 1 07/07/11 15:51 206-44-006/29/11 00:0010.9
Fluorene ND ug/L 1 07/07/11 15:51 86-73-706/29/11 00:0010.9
Hexachloro-1,3-butadiene ND ug/L 1 07/07/11 15:51 87-68-3 L206/29/11 00:0010.9
Hexachlorobenzene ND ug/L 1 07/07/11 15:51 118-74-106/29/11 00:0010.9
Hexachlorocyclopentadiene ND ug/L 1 07/07/11 15:51 77-47-406/29/11 00:0010.9
Hexachloroethane ND ug/L 1 07/07/11 15:51 67-72-1 L206/29/11 00:0010.9
Indeno(1,2,3-cd)pyrene ND ug/L 1 07/07/11 15:51 193-39-506/29/11 00:0010.9
Isophorone ND ug/L 1 07/07/11 15:51 78-59-106/29/11 00:0010.9
2-Methylnaphthalene ND ug/L 1 07/07/11 15:51 91-57-606/29/11 00:0010.9
2-Methylphenol(o-Cresol) ND ug/L 1 07/07/11 15:51 95-48-7 L206/29/11 00:0010.9
3&4-Methylphenol(m&p Cresol) ND ug/L 1 07/07/11 15:51 L206/29/11 00:0010.9
Naphthalene ND ug/L 1 07/07/11 15:51 91-20-3 L206/29/11 00:0010.9
2-Nitroaniline ND ug/L 1 07/07/11 15:51 88-74-406/29/11 00:0054.3
3-Nitroaniline ND ug/L 1 07/07/11 15:51 99-09-206/29/11 00:0054.3
4-Nitroaniline ND ug/L 1 07/07/11 15:51 100-01-6 L206/29/11 00:0054.3
Nitrobenzene ND ug/L 1 07/07/11 15:51 98-95-306/29/11 00:0010.9
2-Nitrophenol ND ug/L 1 07/07/11 15:51 88-75-5 L206/29/11 00:0010.9
4-Nitrophenol ND ug/L 1 07/07/11 15:51 100-02-706/29/11 00:0054.3
N-Nitroso-di-n-propylamine ND ug/L 1 07/07/11 15:51 621-64-706/29/11 00:0010.9
N-Nitrosodiphenylamine ND ug/L 1 07/07/11 15:51 86-30-606/29/11 00:0010.9
Pentachlorophenol ND ug/L 1 07/07/11 15:51 87-86-506/29/11 00:0054.3
Phenanthrene ND ug/L 1 07/07/11 15:51 85-01-806/29/11 00:0010.9
Phenol ND ug/L 1 07/07/11 15:51 108-95-206/29/11 00:0010.9
Pyrene ND ug/L 1 07/07/11 15:51 129-00-006/29/11 00:0010.9
Pyridine ND ug/L 1 07/07/11 15:51 110-86-106/29/11 00:0010.9
1,2,4-Trichlorobenzene ND ug/L 1 07/07/11 15:51 120-82-1 L206/29/11 00:0010.9
2,4,5-Trichlorophenol ND ug/L 1 07/07/11 15:51 95-95-406/29/11 00:0054.3
2,4,6-Trichlorophenol ND ug/L 1 07/07/11 15:51 88-06-206/29/11 00:0010.9
Nitrobenzene-d5 (S) 40 % 1 07/07/11 15:51 4165-60-006/29/11 00:0036-120
2-Fluorobiphenyl (S) 44 % 1 07/07/11 15:51 321-60-806/29/11 00:0039-120
Terphenyl-d14 (S) 56 % 1 07/07/11 15:51 1718-51-006/29/11 00:0030-120
Phenol-d6 (S) 9 % 1 07/07/11 15:51 13127-88-3 S006/29/11 00:0010-120
2-Fluorophenol (S) 14 % 1 07/07/11 15:51 367-12-406/29/11 00:0012-120
2,4,6-Tribromophenol (S) 36 % 1 07/07/11 15:51 118-79-6 S006/29/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 07/12/11 11:595.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 149 mg/L 1 06/30/11 09:485.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 1 06/29/11 16:40 H60.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-US Lab ID: 60101604003 Collected: 06/28/11 12:00 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 1.1 mg/L 1 06/30/11 09:390.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.25 mg/L 1 07/03/11 18:13 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 30.3 mg/L 1 06/30/11 07:5710.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-DS Lab ID: 60101604004 Collected: 06/28/11 12:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 07/05/11 15:11 12674-11-207/01/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 07/05/11 15:11 11104-28-207/01/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 07/05/11 15:11 11141-16-507/01/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 07/05/11 15:11 53469-21-907/01/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 07/05/11 15:11 12672-29-607/01/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 07/05/11 15:11 11097-69-107/01/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 07/05/11 15:11 11096-82-507/01/11 00:001.0
Tetrachloro-m-xylene (S) 78 % 1 07/05/11 15:11 877-09-807/01/11 00:0026-120
Decachlorobiphenyl (S) 91 % 1 07/05/11 15:11 2051-24-307/01/11 00:0010-117

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 07/07/11 16:33 83-32-907/05/11 00:0010.0
Acenaphthylene ND ug/L 1 07/07/11 16:33 208-96-807/05/11 00:0010.0
Anthracene ND ug/L 1 07/07/11 16:33 120-12-707/05/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 07/07/11 16:33 56-55-307/05/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 07/07/11 16:33 50-32-807/05/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 07/07/11 16:33 205-99-207/05/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 07/07/11 16:33 191-24-207/05/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 07/07/11 16:33 207-08-907/05/11 00:0010.0
Benzoic acid ND ug/L 1 07/07/11 16:33 65-85-007/05/11 00:0050.0
Benzyl alcohol ND ug/L 1 07/07/11 16:33 100-51-607/05/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 07/07/11 16:33 101-55-307/05/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 07/07/11 16:33 85-68-707/05/11 00:0010.0
Carbazole ND ug/L 1 07/07/11 16:33 86-74-807/05/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 07/07/11 16:33 59-50-707/05/11 00:0020.0
4-Chloroaniline ND ug/L 1 07/07/11 16:33 106-47-807/05/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 07/07/11 16:33 111-91-107/05/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 07/07/11 16:33 111-44-407/05/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 07/07/11 16:33 39638-32-907/05/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 07/07/11 16:33 91-58-707/05/11 00:0010.0
2-Chlorophenol ND ug/L 1 07/07/11 16:33 95-57-807/05/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 07/07/11 16:33 7005-72-307/05/11 00:0010.0
Chrysene ND ug/L 1 07/07/11 16:33 218-01-907/05/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 07/07/11 16:33 53-70-307/05/11 00:0010.0
Dibenzofuran ND ug/L 1 07/07/11 16:33 132-64-907/05/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 07/07/11 16:33 95-50-107/05/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 07/07/11 16:33 541-73-107/05/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 07/07/11 16:33 106-46-707/05/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 07/07/11 16:33 91-94-107/05/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 07/07/11 16:33 120-83-207/05/11 00:0010.0
Diethylphthalate ND ug/L 1 07/07/11 16:33 84-66-207/05/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 07/07/11 16:33 105-67-907/05/11 00:0010.0
Dimethylphthalate ND ug/L 1 07/07/11 16:33 131-11-307/05/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 07/07/11 16:33 84-74-207/05/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 07/07/11 16:33 534-52-107/05/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 07/07/11 16:33 51-28-507/05/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 07/07/11 16:33 121-14-207/05/11 00:0010.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-DS Lab ID: 60101604004 Collected: 06/28/11 12:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

2,6-Dinitrotoluene ND ug/L 1 07/07/11 16:33 606-20-207/05/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 07/07/11 16:33 117-84-007/05/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 07/07/11 16:33 117-81-707/05/11 00:0010.0
Fluoranthene ND ug/L 1 07/07/11 16:33 206-44-007/05/11 00:0010.0
Fluorene ND ug/L 1 07/07/11 16:33 86-73-707/05/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 07/07/11 16:33 87-68-307/05/11 00:0010.0
Hexachlorobenzene ND ug/L 1 07/07/11 16:33 118-74-107/05/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 07/07/11 16:33 77-47-407/05/11 00:0010.0
Hexachloroethane ND ug/L 1 07/07/11 16:33 67-72-107/05/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 07/07/11 16:33 193-39-507/05/11 00:0010.0
Isophorone ND ug/L 1 07/07/11 16:33 78-59-107/05/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 07/07/11 16:33 91-57-607/05/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 07/07/11 16:33 95-48-707/05/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 07/07/11 16:3307/05/11 00:0010.0
Naphthalene ND ug/L 1 07/07/11 16:33 91-20-307/05/11 00:0010.0
2-Nitroaniline ND ug/L 1 07/07/11 16:33 88-74-407/05/11 00:0050.0
3-Nitroaniline ND ug/L 1 07/07/11 16:33 99-09-207/05/11 00:0050.0
4-Nitroaniline ND ug/L 1 07/07/11 16:33 100-01-607/05/11 00:0050.0
Nitrobenzene ND ug/L 1 07/07/11 16:33 98-95-307/05/11 00:0010.0
2-Nitrophenol ND ug/L 1 07/07/11 16:33 88-75-507/05/11 00:0010.0
4-Nitrophenol ND ug/L 1 07/07/11 16:33 100-02-707/05/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 07/07/11 16:33 621-64-707/05/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 07/07/11 16:33 86-30-607/05/11 00:0010.0
Pentachlorophenol ND ug/L 1 07/07/11 16:33 87-86-507/05/11 00:0050.0
Phenanthrene ND ug/L 1 07/07/11 16:33 85-01-807/05/11 00:0010.0
Phenol ND ug/L 1 07/07/11 16:33 108-95-207/05/11 00:0010.0
Pyrene ND ug/L 1 07/07/11 16:33 129-00-007/05/11 00:0010.0
Pyridine ND ug/L 1 07/07/11 16:33 110-86-107/05/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 07/07/11 16:33 120-82-107/05/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 07/07/11 16:33 95-95-407/05/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 07/07/11 16:33 88-06-207/05/11 00:0010.0
Nitrobenzene-d5 (S) 65 % 1 07/07/11 16:33 4165-60-007/05/11 00:0036-120
2-Fluorobiphenyl (S) 68 % 1 07/07/11 16:33 321-60-807/05/11 00:0039-120
Terphenyl-d14 (S) 60 % 1 07/07/11 16:33 1718-51-007/05/11 00:0030-120
Phenol-d6 (S) 21 % 1 07/07/11 16:33 13127-88-307/05/11 00:0010-120
2-Fluorophenol (S) 32 % 1 07/07/11 16:33 367-12-407/05/11 00:0012-120
2,4,6-Tribromophenol (S) 70 % 1 07/07/11 16:33 118-79-607/05/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 07/12/11 11:595.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 128 mg/L 1 06/30/11 09:495.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.1 Std. Units 1 06/29/11 16:40 H60.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-DS Lab ID: 60101604004 Collected: 06/28/11 12:45 Received: 06/28/11 14:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 1.1 mg/L 1 06/30/11 09:410.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.22 mg/L 1 07/03/11 18:14 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 19.2 mg/L 1 06/30/11 07:5710.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-US Lab ID: 60101604005 Collected: 06/28/11 09:45 Received: 06/29/11 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 5000 CFU/100 mL 1 06/30/11 10:15 u606/29/11 10:35
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: FR-DS Lab ID: 60101604006 Collected: 06/28/11 10:45 Received: 06/29/11 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 9000 CFU/100 mL 1 06/30/11 10:15 u306/29/11 10:35
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-US Lab ID: 60101604007 Collected: 06/28/11 12:00 Received: 06/29/11 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 12000 CFU/100 mL 1 06/30/11 10:15 u306/29/11 10:35
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60101604
Wet Sampling Event

Sample: CC-DS Lab ID: 60101604008 Collected: 06/28/11 12:45 Received: 06/29/11 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 7000 CFU/100 mL 1 06/30/11 10:15 u306/29/11 10:35
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/29128
EPA 3510

EPA 8082
8082 GCS PCB

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 838888

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Matrix: Water

Analyzed

PCB-1016 (Aroclor 1016) ug/L ND 0.50 07/05/11 16:22
PCB-1221 (Aroclor 1221) ug/L ND 0.50 07/05/11 16:22
PCB-1232 (Aroclor 1232) ug/L ND 0.50 07/05/11 16:22
PCB-1242 (Aroclor 1242) ug/L ND 0.50 07/05/11 16:22
PCB-1248 (Aroclor 1248) ug/L ND 0.50 07/05/11 16:22
PCB-1254 (Aroclor 1254) ug/L ND 0.50 07/05/11 16:22
PCB-1260 (Aroclor 1260) ug/L ND 0.50 07/05/11 16:22
Decachlorobiphenyl (S) % 89 10-117 07/05/11 16:22
Tetrachloro-m-xylene (S) % 72 26-120 07/05/11 16:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

838889LABORATORY CONTROL SAMPLE:
LCSSpike

PCB-1016 (Aroclor 1016) ug/L 2.42.5 95 43-125
PCB-1260 (Aroclor 1260) ug/L 2.22.5 87 42-128
Decachlorobiphenyl (S) % S3119 10-117
Tetrachloro-m-xylene (S) % 73 26-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

838890MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60101616003

838891

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

PCB-1016 (Aroclor 1016) ug/L 2.5 89 49-14092 3 272.5ND 2.2 2.3
PCB-1260 (Aroclor 1260) ug/L 2.5 78 48-11585 9 262.5ND 2.0 2.1
Decachlorobiphenyl (S) % 69 10-117101
Tetrachloro-m-xylene (S) % 73 26-12074
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MBIO/8151
SM 9222D

SM 9222D
9222D MICRO Fecal Coliform by MF

Associated Lab Samples: 60101604005, 60101604006, 60101604007, 60101604008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 840648

Associated Lab Samples: 60101604005, 60101604006, 60101604007, 60101604008

Matrix: Water

Analyzed

Fecal Coliforms CFU/100 mL <1 06/30/11 10:15

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101604006
840649SAMPLE DUPLICATE:

Fecal Coliforms CFU/100 mL 80009000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/29093
EPA 3510

EPA 8270
8270 Water MSSV

Associated Lab Samples: 60101604003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 837870

Associated Lab Samples: 60101604003

Matrix: Water

Analyzed

1,2,4-Trichlorobenzene ug/L ND 10.0 07/01/11 22:31
1,2-Dichlorobenzene ug/L ND 10.0 07/01/11 22:31
1,3-Dichlorobenzene ug/L ND 10.0 07/01/11 22:31
1,4-Dichlorobenzene ug/L ND 10.0 07/01/11 22:31
2,4,5-Trichlorophenol ug/L ND 50.0 07/01/11 22:31
2,4,6-Trichlorophenol ug/L ND 10.0 07/01/11 22:31
2,4-Dichlorophenol ug/L ND 10.0 07/01/11 22:31
2,4-Dimethylphenol ug/L ND 10.0 07/01/11 22:31
2,4-Dinitrophenol ug/L ND 50.0 07/01/11 22:31
2,4-Dinitrotoluene ug/L ND 10.0 07/01/11 22:31
2,6-Dinitrotoluene ug/L ND 10.0 07/01/11 22:31
2-Chloronaphthalene ug/L ND 10.0 07/01/11 22:31
2-Chlorophenol ug/L ND 10.0 07/01/11 22:31
2-Methylnaphthalene ug/L ND 10.0 07/01/11 22:31
2-Methylphenol(o-Cresol) ug/L ND 10.0 07/01/11 22:31
2-Nitroaniline ug/L ND 50.0 07/01/11 22:31
2-Nitrophenol ug/L ND 10.0 07/01/11 22:31
3&4-Methylphenol(m&p Cresol) ug/L ND 10.0 07/01/11 22:31
3,3'-Dichlorobenzidine ug/L ND 20.0 07/01/11 22:31
3-Nitroaniline ug/L ND 50.0 07/01/11 22:31
4,6-Dinitro-2-methylphenol ug/L ND 50.0 07/01/11 22:31
4-Bromophenylphenyl ether ug/L ND 10.0 07/01/11 22:31
4-Chloro-3-methylphenol ug/L ND 20.0 07/01/11 22:31
4-Chloroaniline ug/L ND 20.0 07/01/11 22:31
4-Chlorophenylphenyl ether ug/L ND 10.0 07/01/11 22:31
4-Nitroaniline ug/L ND 50.0 07/01/11 22:31
4-Nitrophenol ug/L ND 50.0 07/01/11 22:31
Acenaphthene ug/L ND 10.0 07/01/11 22:31
Acenaphthylene ug/L ND 10.0 07/01/11 22:31
Anthracene ug/L ND 10.0 07/01/11 22:31
Benzo(a)anthracene ug/L ND 10.0 07/01/11 22:31
Benzo(a)pyrene ug/L ND 10.0 07/01/11 22:31
Benzo(b)fluoranthene ug/L ND 10.0 07/01/11 22:31
Benzo(g,h,i)perylene ug/L ND 10.0 07/01/11 22:31
Benzo(k)fluoranthene ug/L ND 10.0 07/01/11 22:31
Benzoic acid ug/L ND 50.0 07/01/11 22:31
Benzyl alcohol ug/L ND 20.0 07/01/11 22:31
bis(2-Chloroethoxy)methane ug/L ND 10.0 07/01/11 22:31
bis(2-Chloroethyl) ether ug/L ND 10.0 07/01/11 22:31
bis(2-Chloroisopropyl) ether ug/L ND 10.0 07/01/11 22:31
bis(2-Ethylhexyl)phthalate ug/L ND 10.0 07/01/11 22:31
Butylbenzylphthalate ug/L ND 10.0 07/01/11 22:31
Carbazole ug/L ND 10.0 07/01/11 22:31
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 837870

Associated Lab Samples: 60101604003

Matrix: Water

Analyzed

Chrysene ug/L ND 10.0 07/01/11 22:31
Di-n-butylphthalate ug/L ND 10.0 07/01/11 22:31
Di-n-octylphthalate ug/L ND 10.0 07/01/11 22:31
Dibenz(a,h)anthracene ug/L ND 10.0 07/01/11 22:31
Dibenzofuran ug/L ND 10.0 07/01/11 22:31
Diethylphthalate ug/L ND 10.0 07/01/11 22:31
Dimethylphthalate ug/L ND 10.0 07/01/11 22:31
Fluoranthene ug/L ND 10.0 07/01/11 22:31
Fluorene ug/L ND 10.0 07/01/11 22:31
Hexachloro-1,3-butadiene ug/L ND 10.0 07/01/11 22:31
Hexachlorobenzene ug/L ND 10.0 07/01/11 22:31
Hexachlorocyclopentadiene ug/L ND 10.0 07/01/11 22:31
Hexachloroethane ug/L ND 10.0 07/01/11 22:31
Indeno(1,2,3-cd)pyrene ug/L ND 10.0 07/01/11 22:31
Isophorone ug/L ND 10.0 07/01/11 22:31
N-Nitroso-di-n-propylamine ug/L ND 10.0 07/01/11 22:31
N-Nitrosodiphenylamine ug/L ND 10.0 07/01/11 22:31
Naphthalene ug/L ND 10.0 07/01/11 22:31
Nitrobenzene ug/L ND 10.0 07/01/11 22:31
Pentachlorophenol ug/L ND 50.0 07/01/11 22:31
Phenanthrene ug/L ND 10.0 07/01/11 22:31
Phenol ug/L ND 10.0 07/01/11 22:31
Pyrene ug/L ND 10.0 07/01/11 22:31
Pyridine ug/L ND 10.0 07/01/11 22:31
2,4,6-Tribromophenol (S) % 66 45-112 07/01/11 22:31
2-Fluorobiphenyl (S) % 60 39-120 07/01/11 22:31
2-Fluorophenol (S) % 34 12-120 07/01/11 22:31
Nitrobenzene-d5 (S) % 60 36-120 07/01/11 22:31
Phenol-d6 (S) % 23 10-120 07/01/11 22:31
Terphenyl-d14 (S) % 71 30-120 07/01/11 22:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

837871LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trichlorobenzene ug/L 22.6 L050 45 52-120
1,2-Dichlorobenzene ug/L 21.4 L050 43 46-120
1,3-Dichlorobenzene ug/L 20.0 L050 40 44-120
1,4-Dichlorobenzene ug/L 20.3 L050 41 45-120
2,4,5-Trichlorophenol ug/L 29.8J50 60 53-120
2,4,6-Trichlorophenol ug/L 29.050 58 53-120
2,4-Dichlorophenol ug/L 25.7 L050 51 52-120
2,4-Dimethylphenol ug/L 12.1 L050 24 46-120
2,4-Dinitrophenol ug/L 26J50 52 24-131
2,4-Dinitrotoluene ug/L 31.950 64 59-120
2,6-Dinitrotoluene ug/L 30.950 62 58-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

837871LABORATORY CONTROL SAMPLE:
LCSSpike

2-Chloronaphthalene ug/L 26.850 54 53-120
2-Chlorophenol ug/L 21.6 L050 43 47-120
2-Methylnaphthalene ug/L 26.150 52 52-120
2-Methylphenol(o-Cresol) ug/L 17.6 L050 35 39-120
2-Nitroaniline ug/L 31J50 62 53-120
2-Nitrophenol ug/L 25.4 L050 51 53-120
3&4-Methylphenol(m&p Cresol) ug/L 15.9 L050 32 35-120
3,3'-Dichlorobenzidine ug/L 25.350 51 40-131
3-Nitroaniline ug/L 24.4J50 49 24-139
4,6-Dinitro-2-methylphenol ug/L 30.6J50 61 60-120
4-Bromophenylphenyl ether ug/L 30.550 61 58-120
4-Chloro-3-methylphenol ug/L 26.7 L050 53 54-120
4-Chloroaniline ug/L 16.4J50 33 10-144
4-Chlorophenylphenyl ether ug/L 30.050 60 58-120
4-Nitroaniline ug/L 24.4J L050 49 50-120
4-Nitrophenol ug/L 10J50 20 10-120
Acenaphthene ug/L 28.750 57 54-120
Acenaphthylene ug/L 28.750 57 54-120
Anthracene ug/L 32.050 64 58-120
Benzo(a)anthracene ug/L 33.750 67 59-120
Benzo(a)pyrene ug/L 32.750 65 58-120
Benzo(b)fluoranthene ug/L 33.350 67 58-120
Benzo(g,h,i)perylene ug/L 32.550 65 59-120
Benzo(k)fluoranthene ug/L 34.150 68 58-120
Benzoic acid ug/L 6.4J50 13 10-120
Benzyl alcohol ug/L 21.550 43 31-120
bis(2-Chloroethoxy)methane ug/L 27.050 54 52-120
bis(2-Chloroethyl) ether ug/L 25.150 50 50-120
bis(2-Chloroisopropyl) ether ug/L 26.850 54 51-120
bis(2-Ethylhexyl)phthalate ug/L 37.650 75 56-120
Butylbenzylphthalate ug/L 36.450 73 55-120
Carbazole ug/L 32.950 66 58-120
Chrysene ug/L 33.850 68 58-120
Di-n-butylphthalate ug/L 36.350 73 60-120
Di-n-octylphthalate ug/L 36.150 72 55-120
Dibenz(a,h)anthracene ug/L 32.750 65 60-120
Dibenzofuran ug/L 29.250 58 55-120
Diethylphthalate ug/L 32.850 66 58-120
Dimethylphthalate ug/L 31.550 63 56-120
Fluoranthene ug/L 34.850 70 60-120
Fluorene ug/L 30.350 61 58-120
Hexachloro-1,3-butadiene ug/L 17.8 L050 36 48-120
Hexachlorobenzene ug/L 30.550 61 59-120
Hexachlorocyclopentadiene ug/L 28.4100 28 10-120
Hexachloroethane ug/L 17.5 L050 35 47-120
Indeno(1,2,3-cd)pyrene ug/L 32.750 65 59-120
Isophorone ug/L 27.950 56 54-120
N-Nitroso-di-n-propylamine ug/L 26.850 54 53-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

837871LABORATORY CONTROL SAMPLE:
LCSSpike

N-Nitrosodiphenylamine ug/L 30.050 60 59-120
Naphthalene ug/L 25.1 L050 50 52-120
Nitrobenzene ug/L 25.850 52 51-120
Pentachlorophenol ug/L 32.8J50 66 43-120
Phenanthrene ug/L 32.150 64 58-120
Phenol ug/L 8.5J50 17 15-120
Pyrene ug/L 33.550 67 57-120
Pyridine ug/L 1.5J50 3 1-120
2,4,6-Tribromophenol (S) % 60 45-112
2-Fluorobiphenyl (S) % 53 39-120
2-Fluorophenol (S) % 22 12-120
Nitrobenzene-d5 (S) % 51 36-120
Phenol-d6 (S) % 15 10-120
Terphenyl-d14 (S) % 66 30-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/29150
EPA 3510

EPA 8270
8270 Water MSSV

Associated Lab Samples: 60101604001, 60101604002, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 840310

Associated Lab Samples: 60101604001, 60101604002, 60101604004

Matrix: Water

Analyzed

1,2,4-Trichlorobenzene ug/L ND 10.0 07/06/11 13:05
1,2-Dichlorobenzene ug/L ND 10.0 07/06/11 13:05
1,3-Dichlorobenzene ug/L ND 10.0 07/06/11 13:05
1,4-Dichlorobenzene ug/L ND 10.0 07/06/11 13:05
2,4,5-Trichlorophenol ug/L ND 50.0 07/06/11 13:05
2,4,6-Trichlorophenol ug/L ND 10.0 07/06/11 13:05
2,4-Dichlorophenol ug/L ND 10.0 07/06/11 13:05
2,4-Dimethylphenol ug/L ND 10.0 07/06/11 13:05
2,4-Dinitrophenol ug/L ND 50.0 07/06/11 13:05
2,4-Dinitrotoluene ug/L ND 10.0 07/06/11 13:05
2,6-Dinitrotoluene ug/L ND 10.0 07/06/11 13:05
2-Chloronaphthalene ug/L ND 10.0 07/06/11 13:05
2-Chlorophenol ug/L ND 10.0 07/06/11 13:05
2-Methylnaphthalene ug/L ND 10.0 07/06/11 13:05
2-Methylphenol(o-Cresol) ug/L ND 10.0 07/06/11 13:05
2-Nitroaniline ug/L ND 50.0 07/06/11 13:05
2-Nitrophenol ug/L ND 10.0 07/06/11 13:05
3&4-Methylphenol(m&p Cresol) ug/L ND 10.0 07/06/11 13:05
3,3'-Dichlorobenzidine ug/L ND 20.0 07/06/11 13:05
3-Nitroaniline ug/L ND 50.0 07/06/11 13:05
4,6-Dinitro-2-methylphenol ug/L ND 50.0 07/06/11 13:05
4-Bromophenylphenyl ether ug/L ND 10.0 07/06/11 13:05
4-Chloro-3-methylphenol ug/L ND 20.0 07/06/11 13:05
4-Chloroaniline ug/L ND 20.0 07/06/11 13:05
4-Chlorophenylphenyl ether ug/L ND 10.0 07/06/11 13:05
4-Nitroaniline ug/L ND 50.0 07/06/11 13:05
4-Nitrophenol ug/L ND 50.0 07/06/11 13:05
Acenaphthene ug/L ND 10.0 07/06/11 13:05
Acenaphthylene ug/L ND 10.0 07/06/11 13:05
Anthracene ug/L ND 10.0 07/06/11 13:05
Benzo(a)anthracene ug/L ND 10.0 07/06/11 13:05
Benzo(a)pyrene ug/L ND 10.0 07/06/11 13:05
Benzo(b)fluoranthene ug/L ND 10.0 07/06/11 13:05
Benzo(g,h,i)perylene ug/L ND 10.0 07/06/11 13:05
Benzo(k)fluoranthene ug/L ND 10.0 07/06/11 13:05
Benzoic acid ug/L ND 50.0 07/06/11 13:05
Benzyl alcohol ug/L ND 20.0 07/06/11 13:05
bis(2-Chloroethoxy)methane ug/L ND 10.0 07/06/11 13:05
bis(2-Chloroethyl) ether ug/L ND 10.0 07/06/11 13:05
bis(2-Chloroisopropyl) ether ug/L ND 10.0 07/06/11 13:05
bis(2-Ethylhexyl)phthalate ug/L ND 10.0 07/06/11 13:05
Butylbenzylphthalate ug/L ND 10.0 07/06/11 13:05
Carbazole ug/L ND 10.0 07/06/11 13:05
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 840310

Associated Lab Samples: 60101604001, 60101604002, 60101604004

Matrix: Water

Analyzed

Chrysene ug/L ND 10.0 07/06/11 13:05
Di-n-butylphthalate ug/L ND 10.0 07/06/11 13:05
Di-n-octylphthalate ug/L ND 10.0 07/06/11 13:05
Dibenz(a,h)anthracene ug/L ND 10.0 07/06/11 13:05
Dibenzofuran ug/L ND 10.0 07/06/11 13:05
Diethylphthalate ug/L ND 10.0 07/06/11 13:05
Dimethylphthalate ug/L ND 10.0 07/06/11 13:05
Fluoranthene ug/L ND 10.0 07/06/11 13:05
Fluorene ug/L ND 10.0 07/06/11 13:05
Hexachloro-1,3-butadiene ug/L ND 10.0 07/06/11 13:05
Hexachlorobenzene ug/L ND 10.0 07/06/11 13:05
Hexachlorocyclopentadiene ug/L ND 10.0 07/06/11 13:05
Hexachloroethane ug/L ND 10.0 07/06/11 13:05
Indeno(1,2,3-cd)pyrene ug/L ND 10.0 07/06/11 13:05
Isophorone ug/L ND 10.0 07/06/11 13:05
N-Nitroso-di-n-propylamine ug/L ND 10.0 07/06/11 13:05
N-Nitrosodiphenylamine ug/L ND 10.0 07/06/11 13:05
Naphthalene ug/L ND 10.0 07/06/11 13:05
Nitrobenzene ug/L ND 10.0 07/06/11 13:05
Pentachlorophenol ug/L ND 50.0 07/06/11 13:05
Phenanthrene ug/L ND 10.0 07/06/11 13:05
Phenol ug/L ND 10.0 07/06/11 13:05
Pyrene ug/L ND 10.0 07/06/11 13:05
Pyridine ug/L ND 10.0 07/06/11 13:05
2,4,6-Tribromophenol (S) % 71 45-112 07/06/11 13:05
2-Fluorobiphenyl (S) % 68 39-120 07/06/11 13:05
2-Fluorophenol (S) % 36 12-120 07/06/11 13:05
Nitrobenzene-d5 (S) % 62 36-120 07/06/11 13:05
Phenol-d6 (S) % 24 10-120 07/06/11 13:05
Terphenyl-d14 (S) % 80 30-120 07/06/11 13:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

840311LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trichlorobenzene ug/L 33.750 67 52-120
1,2-Dichlorobenzene ug/L 32.150 64 46-120
1,3-Dichlorobenzene ug/L 31.850 64 44-120
1,4-Dichlorobenzene ug/L 32.250 64 45-120
2,4,5-Trichlorophenol ug/L 36.8J50 74 53-120
2,4,6-Trichlorophenol ug/L 36.850 74 53-120
2,4-Dichlorophenol ug/L 35.050 70 52-120
2,4-Dimethylphenol ug/L 32.350 65 46-120
2,4-Dinitrophenol ug/L 41.6J50 83 24-131
2,4-Dinitrotoluene ug/L 38.550 77 59-120
2,6-Dinitrotoluene ug/L 37.750 75 58-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

840311LABORATORY CONTROL SAMPLE:
LCSSpike

2-Chloronaphthalene ug/L 35.550 71 53-120
2-Chlorophenol ug/L 31.350 63 47-120
2-Methylnaphthalene ug/L 35.650 71 52-120
2-Methylphenol(o-Cresol) ug/L 27.050 54 39-120
2-Nitroaniline ug/L 36.8J50 74 53-120
2-Nitrophenol ug/L 34.450 69 53-120
3&4-Methylphenol(m&p Cresol) ug/L 24.850 50 35-120
3,3'-Dichlorobenzidine ug/L 45.650 91 40-131
3-Nitroaniline ug/L 37.8J50 76 24-139
4,6-Dinitro-2-methylphenol ug/L 37.5J50 75 60-120
4-Bromophenylphenyl ether ug/L 39.150 78 58-120
4-Chloro-3-methylphenol ug/L 35.350 71 54-120
4-Chloroaniline ug/L 37.650 75 10-144
4-Chlorophenylphenyl ether ug/L 36.450 73 58-120
4-Nitroaniline ug/L 37.8J50 76 50-120
4-Nitrophenol ug/L 12.9J50 26 10-120
Acenaphthene ug/L 36.750 73 54-120
Acenaphthylene ug/L 35.650 71 54-120
Anthracene ug/L 38.350 77 58-120
Benzo(a)anthracene ug/L 39.350 79 59-120
Benzo(a)pyrene ug/L 37.050 74 58-120
Benzo(b)fluoranthene ug/L 39.950 80 58-120
Benzo(g,h,i)perylene ug/L 38.850 78 59-120
Benzo(k)fluoranthene ug/L 40.050 80 58-120
Benzoic acid ug/L 9.6J50 19 10-120
Benzyl alcohol ug/L 26.850 54 31-120
bis(2-Chloroethoxy)methane ug/L 35.150 70 52-120
bis(2-Chloroethyl) ether ug/L 33.150 66 50-120
bis(2-Chloroisopropyl) ether ug/L 32.950 66 51-120
bis(2-Ethylhexyl)phthalate ug/L 40.350 81 56-120
Butylbenzylphthalate ug/L 39.550 79 55-120
Carbazole ug/L 39.250 78 58-120
Chrysene ug/L 39.850 80 58-120
Di-n-butylphthalate ug/L 40.050 80 60-120
Di-n-octylphthalate ug/L 40.150 80 55-120
Dibenz(a,h)anthracene ug/L 39.950 80 60-120
Dibenzofuran ug/L 36.850 74 55-120
Diethylphthalate ug/L 37.250 74 58-120
Dimethylphthalate ug/L 38.350 77 56-120
Fluoranthene ug/L 39.350 79 60-120
Fluorene ug/L 35.850 72 58-120
Hexachloro-1,3-butadiene ug/L 33.450 67 48-120
Hexachlorobenzene ug/L 39.450 79 59-120
Hexachlorocyclopentadiene ug/L 45.5100 45 10-120
Hexachloroethane ug/L 30.450 61 47-120
Indeno(1,2,3-cd)pyrene ug/L 38.850 78 59-120
Isophorone ug/L 35.650 71 54-120
N-Nitroso-di-n-propylamine ug/L 34.350 69 53-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

840311LABORATORY CONTROL SAMPLE:
LCSSpike

N-Nitrosodiphenylamine ug/L 37.550 75 59-120
Naphthalene ug/L 35.250 70 52-120
Nitrobenzene ug/L 35.350 71 51-120
Pentachlorophenol ug/L 39.7J50 79 43-120
Phenanthrene ug/L 38.950 78 58-120
Phenol ug/L 12.750 25 15-120
Pyrene ug/L 38.650 77 57-120
Pyridine ug/L 10.250 20 1-120
2,4,6-Tribromophenol (S) % 83 45-112
2-Fluorobiphenyl (S) % 70 39-120
2-Fluorophenol (S) % 37 12-120
Nitrobenzene-d5 (S) % 68 36-120
Phenol-d6 (S) % 24 10-120
Terphenyl-d14 (S) % 76 30-120

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 08/24/2011 08:42 AM Page 30 of 39

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/29978
EPA 1664A

EPA 1664A
1664 HEM, Oil and Grease

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 843311

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Matrix: Water

Analyzed

Oil and Grease mg/L ND 5.0 07/12/11 11:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

843312LABORATORY CONTROL SAMPLE:
LCSSpike

Oil and Grease mg/L 35.640 89 78-114

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

843313MATRIX SPIKE SAMPLE:
MSSpike

Result
60101619001

Oil and Grease mg/L 40.444.4 89 78-114ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101672001
843314SAMPLE DUPLICATE:

Oil and Grease mg/L 1130 14 18983
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/29822
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 60101604001, 60101604002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 838362

Associated Lab Samples: 60101604001, 60101604002

Matrix: Water

Analyzed

Total Suspended Solids mg/L ND 5.0 06/30/11 09:43

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101444001
838363SAMPLE DUPLICATE:

Total Suspended Solids mg/L 9.0 11 2510

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101610001
838364SAMPLE DUPLICATE:

Total Suspended Solids mg/L 73.0 20 2589.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/29823
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 838367

Associated Lab Samples: 60101604003, 60101604004

Matrix: Water

Analyzed

Total Suspended Solids mg/L ND 5.0 06/30/11 09:48

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101615001
838368SAMPLE DUPLICATE:

Total Suspended Solids mg/L 32.0 3 2533.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101626004
838369SAMPLE DUPLICATE:

Total Suspended Solids mg/L 22.0 20 2518.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/29819
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101631001
838316SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.9 H60 57.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16844
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 838399

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 06/30/11 09:35

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

838400LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 1.82 90 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

838401MATRIX SPIKE SAMPLE:
MSSpike

Result
60101604001

Nitrogen, NO2 plus NO3 mg/L 2.32 108 90-1100.17

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101604003
838402SAMPLE DUPLICATE:

Nitrogen, NO2 plus NO3 mg/L 1.1 0 131.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16864
EPA 365.4

EPA 365.4
365.4 Phosphorus

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 840269

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Matrix: Water

Analyzed

Phosphorus mg/L ND 0.10 07/03/11 17:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

840270LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 2.12 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

840271MATRIX SPIKE SAMPLE:
MSSpike

Result
60101712003

Phosphorus mg/L 2.32 106 72-1210.14

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

840272MATRIX SPIKE SAMPLE:
MSSpike

Result
60101712004

Phosphorus mg/L 2.22 108 72-1210.072J

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101712005
840273SAMPLE DUPLICATE:

Phosphorus mg/L 0.10 1 150.10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60101604
Wet Sampling Event

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16837
EPA 410.4

EPA 410.4
410.4 COD

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 838131

Associated Lab Samples: 60101604001, 60101604002, 60101604003, 60101604004

Matrix: Water

Analyzed

Chemical Oxygen Demand mg/L ND 10.0 06/30/11 07:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

838132LABORATORY CONTROL SAMPLE:
LCSSpike

Chemical Oxygen Demand mg/L 50.350 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

838133MATRIX SPIKE SAMPLE:
MSSpike

Result
60101640001

Chemical Oxygen Demand mg/L 136 M050 192 90-11039.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60101604001
838134SAMPLE DUPLICATE:

Chemical Oxygen Demand mg/L 19.7 9 2521.5
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QUALIFIERS

Pace Project No.:
Project:

60101604
Wet Sampling Event

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

BATCH QUALIFIERS

Batch: OEXT/29093
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: OEXT/29150
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Analysis initiated more than 15 minutes after sample collection.H6
Analyte recovery in the laboratory control sample (LCS) was outside QC limits.L0
Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated
samples may be biased low.

L2

Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Surrogate recovery outside laboratory control limits.S0
Surrogate recovery exceeded laboratory control limits. Analyte presence below reporting limits in associated samples.
Results unaffected by high bias.

S3

Analysis initiated more than 6 hours but less than 24 hours after sample collection.u3
Analysis initiated more than 24 hours after sample collection.u6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60101604
Wet Sampling Event

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60101604001 OEXT/29128 GCSV/10756FR-US EPA 3510 EPA 8082
60101604002 OEXT/29128 GCSV/10756FR-DS EPA 3510 EPA 8082
60101604003 OEXT/29128 GCSV/10756CC-US EPA 3510 EPA 8082
60101604004 OEXT/29128 GCSV/10756CC-DS EPA 3510 EPA 8082

60101604005 MBIO/8151 MBIO/8152FR-US SM 9222D SM 9222D
60101604006 MBIO/8151 MBIO/8152FR-DS SM 9222D SM 9222D
60101604007 MBIO/8151 MBIO/8152CC-US SM 9222D SM 9222D
60101604008 MBIO/8151 MBIO/8152CC-DS SM 9222D SM 9222D

60101604001 OEXT/29150 MSSV/9087FR-US EPA 3510 EPA 8270
60101604002 OEXT/29150 MSSV/9087FR-DS EPA 3510 EPA 8270

60101604003 OEXT/29093 MSSV/9066CC-US EPA 3510 EPA 8270

60101604004 OEXT/29150 MSSV/9087CC-DS EPA 3510 EPA 8270

60101604001 WET/29978FR-US EPA 1664A
60101604002 WET/29978FR-DS EPA 1664A
60101604003 WET/29978CC-US EPA 1664A
60101604004 WET/29978CC-DS EPA 1664A

60101604001 WET/29822FR-US SM 2540D
60101604002 WET/29822FR-DS SM 2540D

60101604003 WET/29823CC-US SM 2540D
60101604004 WET/29823CC-DS SM 2540D

60101604001 WET/29819FR-US SM 4500-H+B
60101604002 WET/29819FR-DS SM 4500-H+B
60101604003 WET/29819CC-US SM 4500-H+B
60101604004 WET/29819CC-DS SM 4500-H+B

60101604001 WETA/16844FR-US EPA 353.2
60101604002 WETA/16844FR-DS EPA 353.2
60101604003 WETA/16844CC-US EPA 353.2
60101604004 WETA/16844CC-DS EPA 353.2

60101604001 WETA/16864FR-US EPA 365.4
60101604002 WETA/16864FR-DS EPA 365.4
60101604003 WETA/16864CC-US EPA 365.4
60101604004 WETA/16864CC-DS EPA 365.4

60101604001 WETA/16837FR-US EPA 410.4
60101604002 WETA/16837FR-DS EPA 410.4
60101604003 WETA/16837CC-US EPA 410.4
60101604004 WETA/16837CC-DS EPA 410.4
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Í¬ò Î±»ô Ôß éððèé
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ðòðëððíðçóððóî ß´¼®·² ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòðëððíïçóèìóê ¿´°¸¿óÞØÝ ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòðëððíïçóèëóé ¾»¬¿óÞØÝ ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ
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ðòïððéîóëìóè ìôìùóÜÜÜ ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòïððéîóëëóç ìôìùóÜÜÛ ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòïððëðóîçóí ìôìùóÜÜÌ ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòïððêðóëéóï Ü·»´¼®·² ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòðëððçëçóçèóè Û²¼±«´º¿² × ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ
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ðòïððëíìçìóéðóë Û²¼®·² µ»¬±²» ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ

ðòðëððéêóììóè Ø»°¬¿½¸´±® ï ÒÜ ðïóÖ«´óïï ïêæîî ÍÔÚ
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September 14, 2011

LIMS USE: FR - AARON
LIMS OBJECT ID: 60105194

60105194
Project:
Pace Project No.:

RE:

AARON STEIGERWALT
URS
8300 COLLEGE BLVD
SUITE 200
Overland Park, KS 66210

CLAY COUNTY NPDES

Dear AARON STEIGERWALT:
Enclosed are the analytical results for sample(s) received by the laboratory on August 29, 2011.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards, where applicable, unless otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sherri Guess

sherri.guess@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 05-008-0
Illinois Certification #: 001191
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-08-TX
Utah Certification #: 9135995665

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



SAMPLE SUMMARY

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Lab ID Sample ID Matrix Date Collected Date Received

60105194001 FR-US Water 08/29/11 12:00 08/29/11 16:15

60105194002 FR-DS Water 08/29/11 12:45 08/29/11 16:15

60105194003 CC-US Water 08/29/11 14:00 08/29/11 16:15

60105194004 CC-DS Water 08/29/11 14:45 08/29/11 16:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60105194001 FR-US EPA 8082 9NAW

SM 9222D 1MEB

SM 9223B Colilert 1MEB

EPA 8270 73JMT

EPA 1664A 1LAJ

SM 2540D 1KLB

SM 4500-H+B 1JML

EPA 353.2 1SRM1

EPA 365.4 1SRM1

EPA 410.4 1CMG

60105194002 FR-DS EPA 8082 9NAW

SM 9222D 1MEB

SM 9223B Colilert 1MEB

EPA 8270 73JMT

EPA 1664A 1LAJ

SM 2540D 1KLB

SM 4500-H+B 1JML

EPA 353.2 1SRM1

EPA 365.4 1SRM1

EPA 410.4 1CMG

60105194003 CC-US EPA 8082 9NAW

SM 9222D 1MEB

SM 9223B Colilert 1MEB

EPA 8270 73JMT

EPA 1664A 1LAJ

SM 2540D 1KLB

SM 4500-H+B 1JML

EPA 353.2 1SRM1

EPA 365.4 1SRM1

EPA 410.4 1CMG

60105194004 CC-DS EPA 8082 9NAW

SM 9222D 1MEB

SM 9223B Colilert 1MEB

EPA 8270 73JMT

EPA 1664A 1LAJ

SM 2540D 1KLB

SM 4500-H+B 1JML
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 353.2 1SRM1

EPA 365.4 1SRM1

EPA 410.4 1CMG
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-US Lab ID: 60105194001 Collected: 08/29/11 12:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 09/01/11 16:20 12674-11-208/31/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 09/01/11 16:20 11104-28-208/31/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 09/01/11 16:20 11141-16-508/31/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 09/01/11 16:20 53469-21-908/31/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 09/01/11 16:20 12672-29-608/31/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 09/01/11 16:20 11097-69-108/31/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 09/01/11 16:20 11096-82-508/31/11 00:001.0
Tetrachloro-m-xylene (S) 75 % 1 09/01/11 16:20 877-09-808/31/11 00:0026-120
Decachlorobiphenyl (S) 62 % 1 09/01/11 16:20 2051-24-308/31/11 00:0010-117

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 6300 CFU/100 mL 1 08/31/11 10:15 u308/30/11 11:00

MBIO 9223B E.Coli Analytical Method: SM 9223B Colilert  Preparation Method: SM 9223B Colilert

Escherichia coli (E.coli) 63 CFU/100 mL 1 08/31/11 13:40 u308/30/11 10:401.0

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 09/02/11 15:06 83-32-909/01/11 00:0010.0
Acenaphthylene ND ug/L 1 09/02/11 15:06 208-96-809/01/11 00:0010.0
Anthracene ND ug/L 1 09/02/11 15:06 120-12-709/01/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 09/02/11 15:06 56-55-309/01/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 09/02/11 15:06 50-32-809/01/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 09/02/11 15:06 205-99-209/01/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 09/02/11 15:06 191-24-209/01/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 09/02/11 15:06 207-08-909/01/11 00:0010.0
Benzoic acid ND ug/L 1 09/02/11 15:06 65-85-009/01/11 00:0050.0
Benzyl alcohol ND ug/L 1 09/02/11 15:06 100-51-609/01/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 09/02/11 15:06 101-55-309/01/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 09/02/11 15:06 85-68-709/01/11 00:0010.0
Carbazole ND ug/L 1 09/02/11 15:06 86-74-809/01/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 09/02/11 15:06 59-50-709/01/11 00:0020.0
4-Chloroaniline ND ug/L 1 09/02/11 15:06 106-47-809/01/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 09/02/11 15:06 111-91-109/01/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 09/02/11 15:06 111-44-409/01/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 09/02/11 15:06 39638-32-909/01/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 09/02/11 15:06 91-58-709/01/11 00:0010.0
2-Chlorophenol ND ug/L 1 09/02/11 15:06 95-57-809/01/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 09/02/11 15:06 7005-72-309/01/11 00:0010.0
Chrysene ND ug/L 1 09/02/11 15:06 218-01-909/01/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 09/02/11 15:06 53-70-309/01/11 00:0010.0
Dibenzofuran ND ug/L 1 09/02/11 15:06 132-64-909/01/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 09/02/11 15:06 95-50-109/01/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 09/02/11 15:06 541-73-109/01/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 09/02/11 15:06 106-46-709/01/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 09/02/11 15:06 91-94-109/01/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 09/02/11 15:06 120-83-209/01/11 00:0010.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-US Lab ID: 60105194001 Collected: 08/29/11 12:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Diethylphthalate ND ug/L 1 09/02/11 15:06 84-66-209/01/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 09/02/11 15:06 105-67-909/01/11 00:0010.0
Dimethylphthalate ND ug/L 1 09/02/11 15:06 131-11-309/01/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 09/02/11 15:06 84-74-209/01/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 09/02/11 15:06 534-52-109/01/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 09/02/11 15:06 51-28-509/01/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 09/02/11 15:06 121-14-209/01/11 00:0010.0
2,6-Dinitrotoluene ND ug/L 1 09/02/11 15:06 606-20-209/01/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 09/02/11 15:06 117-84-009/01/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 09/02/11 15:06 117-81-709/01/11 00:0010.0
Fluoranthene ND ug/L 1 09/02/11 15:06 206-44-009/01/11 00:0010.0
Fluorene ND ug/L 1 09/02/11 15:06 86-73-709/01/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 09/02/11 15:06 87-68-309/01/11 00:0010.0
Hexachlorobenzene ND ug/L 1 09/02/11 15:06 118-74-109/01/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 09/02/11 15:06 77-47-409/01/11 00:0010.0
Hexachloroethane ND ug/L 1 09/02/11 15:06 67-72-109/01/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 09/02/11 15:06 193-39-509/01/11 00:0010.0
Isophorone ND ug/L 1 09/02/11 15:06 78-59-109/01/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 09/02/11 15:06 91-57-609/01/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 09/02/11 15:06 95-48-709/01/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 09/02/11 15:0609/01/11 00:0010.0
Naphthalene ND ug/L 1 09/02/11 15:06 91-20-309/01/11 00:0010.0
2-Nitroaniline ND ug/L 1 09/02/11 15:06 88-74-409/01/11 00:0050.0
3-Nitroaniline ND ug/L 1 09/02/11 15:06 99-09-209/01/11 00:0050.0
4-Nitroaniline ND ug/L 1 09/02/11 15:06 100-01-609/01/11 00:0050.0
Nitrobenzene ND ug/L 1 09/02/11 15:06 98-95-309/01/11 00:0010.0
2-Nitrophenol ND ug/L 1 09/02/11 15:06 88-75-509/01/11 00:0010.0
4-Nitrophenol ND ug/L 1 09/02/11 15:06 100-02-709/01/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 09/02/11 15:06 621-64-709/01/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 09/02/11 15:06 86-30-609/01/11 00:0010.0
Pentachlorophenol ND ug/L 1 09/02/11 15:06 87-86-509/01/11 00:0050.0
Phenanthrene ND ug/L 1 09/02/11 15:06 85-01-809/01/11 00:0010.0
Phenol ND ug/L 1 09/02/11 15:06 108-95-209/01/11 00:0010.0
Pyrene ND ug/L 1 09/02/11 15:06 129-00-009/01/11 00:0010.0
Pyridine ND ug/L 1 09/02/11 15:06 110-86-109/01/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 09/02/11 15:06 120-82-109/01/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 09/02/11 15:06 95-95-409/01/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 09/02/11 15:06 88-06-209/01/11 00:0010.0
Nitrobenzene-d5 (S) 55 % 1 09/02/11 15:06 4165-60-009/01/11 00:0036-120
2-Fluorobiphenyl (S) 54 % 1 09/02/11 15:06 321-60-809/01/11 00:0039-120
Terphenyl-d14 (S) 79 % 1 09/02/11 15:06 1718-51-009/01/11 00:0030-120
Phenol-d6 (S) 20 % 1 09/02/11 15:06 13127-88-309/01/11 00:0010-120
2-Fluorophenol (S) 30 % 1 09/02/11 15:06 367-12-409/01/11 00:0012-120
2,4,6-Tribromophenol (S) 69 % 1 09/02/11 15:06 118-79-609/01/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 09/08/11 14:495.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/14/2011 12:06 PM Page 7 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-US Lab ID: 60105194001 Collected: 08/29/11 12:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 30.0 mg/L 1 09/01/11 10:265.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.0 Std. Units 1 08/30/11 15:15 H60.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 1 08/31/11 10:070.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.14 mg/L 1 09/08/11 14:23 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 31.2 mg/L 1 09/09/11 10:3910.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-DS Lab ID: 60105194002 Collected: 08/29/11 12:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 09/01/11 16:34 12674-11-208/31/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 09/01/11 16:34 11104-28-208/31/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 09/01/11 16:34 11141-16-508/31/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 09/01/11 16:34 53469-21-908/31/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 09/01/11 16:34 12672-29-608/31/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 09/01/11 16:34 11097-69-108/31/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 09/01/11 16:34 11096-82-508/31/11 00:001.0
Tetrachloro-m-xylene (S) 68 % 1 09/01/11 16:34 877-09-808/31/11 00:0026-120
Decachlorobiphenyl (S) 52 % 1 09/01/11 16:34 2051-24-308/31/11 00:0010-117

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 3300 CFU/100 mL 1 08/31/11 10:15 u308/30/11 11:00

MBIO 9223B E.Coli Analytical Method: SM 9223B Colilert  Preparation Method: SM 9223B Colilert

Escherichia coli (E.coli) 107 CFU/100 mL 1 08/31/11 13:40 u308/30/11 10:401.0

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 09/02/11 15:26 83-32-909/01/11 00:0010.0
Acenaphthylene ND ug/L 1 09/02/11 15:26 208-96-809/01/11 00:0010.0
Anthracene ND ug/L 1 09/02/11 15:26 120-12-709/01/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 09/02/11 15:26 56-55-309/01/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 09/02/11 15:26 50-32-809/01/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 09/02/11 15:26 205-99-209/01/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 09/02/11 15:26 191-24-209/01/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 09/02/11 15:26 207-08-909/01/11 00:0010.0
Benzoic acid ND ug/L 1 09/02/11 15:26 65-85-009/01/11 00:0050.0
Benzyl alcohol ND ug/L 1 09/02/11 15:26 100-51-609/01/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 09/02/11 15:26 101-55-309/01/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 09/02/11 15:26 85-68-709/01/11 00:0010.0
Carbazole ND ug/L 1 09/02/11 15:26 86-74-809/01/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 09/02/11 15:26 59-50-709/01/11 00:0020.0
4-Chloroaniline ND ug/L 1 09/02/11 15:26 106-47-809/01/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 09/02/11 15:26 111-91-109/01/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 09/02/11 15:26 111-44-409/01/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 09/02/11 15:26 39638-32-909/01/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 09/02/11 15:26 91-58-709/01/11 00:0010.0
2-Chlorophenol ND ug/L 1 09/02/11 15:26 95-57-809/01/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 09/02/11 15:26 7005-72-309/01/11 00:0010.0
Chrysene ND ug/L 1 09/02/11 15:26 218-01-909/01/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 09/02/11 15:26 53-70-309/01/11 00:0010.0
Dibenzofuran ND ug/L 1 09/02/11 15:26 132-64-909/01/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 09/02/11 15:26 95-50-109/01/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 09/02/11 15:26 541-73-109/01/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 09/02/11 15:26 106-46-709/01/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 09/02/11 15:26 91-94-109/01/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 09/02/11 15:26 120-83-209/01/11 00:0010.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/14/2011 12:06 PM Page 9 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-DS Lab ID: 60105194002 Collected: 08/29/11 12:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Diethylphthalate ND ug/L 1 09/02/11 15:26 84-66-209/01/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 09/02/11 15:26 105-67-909/01/11 00:0010.0
Dimethylphthalate ND ug/L 1 09/02/11 15:26 131-11-309/01/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 09/02/11 15:26 84-74-209/01/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 09/02/11 15:26 534-52-109/01/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 09/02/11 15:26 51-28-509/01/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 09/02/11 15:26 121-14-209/01/11 00:0010.0
2,6-Dinitrotoluene ND ug/L 1 09/02/11 15:26 606-20-209/01/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 09/02/11 15:26 117-84-009/01/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 09/02/11 15:26 117-81-709/01/11 00:0010.0
Fluoranthene ND ug/L 1 09/02/11 15:26 206-44-009/01/11 00:0010.0
Fluorene ND ug/L 1 09/02/11 15:26 86-73-709/01/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 09/02/11 15:26 87-68-309/01/11 00:0010.0
Hexachlorobenzene ND ug/L 1 09/02/11 15:26 118-74-109/01/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 09/02/11 15:26 77-47-409/01/11 00:0010.0
Hexachloroethane ND ug/L 1 09/02/11 15:26 67-72-109/01/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 09/02/11 15:26 193-39-509/01/11 00:0010.0
Isophorone ND ug/L 1 09/02/11 15:26 78-59-109/01/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 09/02/11 15:26 91-57-609/01/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 09/02/11 15:26 95-48-709/01/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 09/02/11 15:2609/01/11 00:0010.0
Naphthalene ND ug/L 1 09/02/11 15:26 91-20-309/01/11 00:0010.0
2-Nitroaniline ND ug/L 1 09/02/11 15:26 88-74-409/01/11 00:0050.0
3-Nitroaniline ND ug/L 1 09/02/11 15:26 99-09-209/01/11 00:0050.0
4-Nitroaniline ND ug/L 1 09/02/11 15:26 100-01-609/01/11 00:0050.0
Nitrobenzene ND ug/L 1 09/02/11 15:26 98-95-309/01/11 00:0010.0
2-Nitrophenol ND ug/L 1 09/02/11 15:26 88-75-509/01/11 00:0010.0
4-Nitrophenol ND ug/L 1 09/02/11 15:26 100-02-709/01/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 09/02/11 15:26 621-64-709/01/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 09/02/11 15:26 86-30-609/01/11 00:0010.0
Pentachlorophenol ND ug/L 1 09/02/11 15:26 87-86-509/01/11 00:0050.0
Phenanthrene ND ug/L 1 09/02/11 15:26 85-01-809/01/11 00:0010.0
Phenol ND ug/L 1 09/02/11 15:26 108-95-209/01/11 00:0010.0
Pyrene ND ug/L 1 09/02/11 15:26 129-00-009/01/11 00:0010.0
Pyridine ND ug/L 1 09/02/11 15:26 110-86-109/01/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 09/02/11 15:26 120-82-109/01/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 09/02/11 15:26 95-95-409/01/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 09/02/11 15:26 88-06-209/01/11 00:0010.0
Nitrobenzene-d5 (S) 56 % 1 09/02/11 15:26 4165-60-009/01/11 00:0036-120
2-Fluorobiphenyl (S) 55 % 1 09/02/11 15:26 321-60-809/01/11 00:0039-120
Terphenyl-d14 (S) 78 % 1 09/02/11 15:26 1718-51-009/01/11 00:0030-120
Phenol-d6 (S) 22 % 1 09/02/11 15:26 13127-88-309/01/11 00:0010-120
2-Fluorophenol (S) 33 % 1 09/02/11 15:26 367-12-409/01/11 00:0012-120
2,4,6-Tribromophenol (S) 67 % 1 09/02/11 15:26 118-79-609/01/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 09/08/11 14:495.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: FR-DS Lab ID: 60105194002 Collected: 08/29/11 12:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 13.0 mg/L 1 09/01/11 10:265.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.5 Std. Units 1 08/30/11 15:15 H60.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.24 mg/L 1 08/31/11 10:090.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.14 mg/L 1 09/08/11 14:24 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 10.2 mg/L 1 09/09/11 10:3910.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-US Lab ID: 60105194003 Collected: 08/29/11 14:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 09/01/11 16:48 12674-11-208/31/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 09/01/11 16:48 11104-28-208/31/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 09/01/11 16:48 11141-16-508/31/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 09/01/11 16:48 53469-21-908/31/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 09/01/11 16:48 12672-29-608/31/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 09/01/11 16:48 11097-69-108/31/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 09/01/11 16:48 11096-82-508/31/11 00:001.0
Tetrachloro-m-xylene (S) 62 % 1 09/01/11 16:48 877-09-808/31/11 00:0026-120
Decachlorobiphenyl (S) 53 % 1 09/01/11 16:48 2051-24-308/31/11 00:0010-117

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 1700 CFU/100 mL 1 08/31/11 10:15 u308/30/11 11:00

MBIO 9223B E.Coli Analytical Method: SM 9223B Colilert  Preparation Method: SM 9223B Colilert

Escherichia coli (E.coli) 341 CFU/100 mL 1 08/31/11 13:40 u308/30/11 10:401.0

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 09/02/11 15:46 83-32-909/01/11 00:0010.0
Acenaphthylene ND ug/L 1 09/02/11 15:46 208-96-809/01/11 00:0010.0
Anthracene ND ug/L 1 09/02/11 15:46 120-12-709/01/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 09/02/11 15:46 56-55-309/01/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 09/02/11 15:46 50-32-809/01/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 09/02/11 15:46 205-99-209/01/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 09/02/11 15:46 191-24-209/01/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 09/02/11 15:46 207-08-909/01/11 00:0010.0
Benzoic acid ND ug/L 1 09/02/11 15:46 65-85-009/01/11 00:0050.0
Benzyl alcohol ND ug/L 1 09/02/11 15:46 100-51-609/01/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 09/02/11 15:46 101-55-309/01/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 09/02/11 15:46 85-68-709/01/11 00:0010.0
Carbazole ND ug/L 1 09/02/11 15:46 86-74-809/01/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 09/02/11 15:46 59-50-709/01/11 00:0020.0
4-Chloroaniline ND ug/L 1 09/02/11 15:46 106-47-809/01/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 09/02/11 15:46 111-91-109/01/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 09/02/11 15:46 111-44-409/01/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 09/02/11 15:46 39638-32-909/01/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 09/02/11 15:46 91-58-709/01/11 00:0010.0
2-Chlorophenol ND ug/L 1 09/02/11 15:46 95-57-809/01/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 09/02/11 15:46 7005-72-309/01/11 00:0010.0
Chrysene ND ug/L 1 09/02/11 15:46 218-01-909/01/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 09/02/11 15:46 53-70-309/01/11 00:0010.0
Dibenzofuran ND ug/L 1 09/02/11 15:46 132-64-909/01/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 09/02/11 15:46 95-50-109/01/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 09/02/11 15:46 541-73-109/01/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 09/02/11 15:46 106-46-709/01/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 09/02/11 15:46 91-94-109/01/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 09/02/11 15:46 120-83-209/01/11 00:0010.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/14/2011 12:06 PM Page 12 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-US Lab ID: 60105194003 Collected: 08/29/11 14:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Diethylphthalate ND ug/L 1 09/02/11 15:46 84-66-209/01/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 09/02/11 15:46 105-67-909/01/11 00:0010.0
Dimethylphthalate ND ug/L 1 09/02/11 15:46 131-11-309/01/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 09/02/11 15:46 84-74-209/01/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 09/02/11 15:46 534-52-109/01/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 09/02/11 15:46 51-28-509/01/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 09/02/11 15:46 121-14-209/01/11 00:0010.0
2,6-Dinitrotoluene ND ug/L 1 09/02/11 15:46 606-20-209/01/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 09/02/11 15:46 117-84-009/01/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 09/02/11 15:46 117-81-709/01/11 00:0010.0
Fluoranthene ND ug/L 1 09/02/11 15:46 206-44-009/01/11 00:0010.0
Fluorene ND ug/L 1 09/02/11 15:46 86-73-709/01/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 09/02/11 15:46 87-68-309/01/11 00:0010.0
Hexachlorobenzene ND ug/L 1 09/02/11 15:46 118-74-109/01/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 09/02/11 15:46 77-47-409/01/11 00:0010.0
Hexachloroethane ND ug/L 1 09/02/11 15:46 67-72-109/01/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 09/02/11 15:46 193-39-509/01/11 00:0010.0
Isophorone ND ug/L 1 09/02/11 15:46 78-59-109/01/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 09/02/11 15:46 91-57-609/01/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 09/02/11 15:46 95-48-709/01/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 09/02/11 15:4609/01/11 00:0010.0
Naphthalene ND ug/L 1 09/02/11 15:46 91-20-309/01/11 00:0010.0
2-Nitroaniline ND ug/L 1 09/02/11 15:46 88-74-409/01/11 00:0050.0
3-Nitroaniline ND ug/L 1 09/02/11 15:46 99-09-209/01/11 00:0050.0
4-Nitroaniline ND ug/L 1 09/02/11 15:46 100-01-609/01/11 00:0050.0
Nitrobenzene ND ug/L 1 09/02/11 15:46 98-95-309/01/11 00:0010.0
2-Nitrophenol ND ug/L 1 09/02/11 15:46 88-75-509/01/11 00:0010.0
4-Nitrophenol ND ug/L 1 09/02/11 15:46 100-02-709/01/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 09/02/11 15:46 621-64-709/01/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 09/02/11 15:46 86-30-609/01/11 00:0010.0
Pentachlorophenol ND ug/L 1 09/02/11 15:46 87-86-509/01/11 00:0050.0
Phenanthrene ND ug/L 1 09/02/11 15:46 85-01-809/01/11 00:0010.0
Phenol ND ug/L 1 09/02/11 15:46 108-95-209/01/11 00:0010.0
Pyrene ND ug/L 1 09/02/11 15:46 129-00-009/01/11 00:0010.0
Pyridine ND ug/L 1 09/02/11 15:46 110-86-109/01/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 09/02/11 15:46 120-82-109/01/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 09/02/11 15:46 95-95-409/01/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 09/02/11 15:46 88-06-209/01/11 00:0010.0
Nitrobenzene-d5 (S) 67 % 1 09/02/11 15:46 4165-60-009/01/11 00:0036-120
2-Fluorobiphenyl (S) 69 % 1 09/02/11 15:46 321-60-809/01/11 00:0039-120
Terphenyl-d14 (S) 89 % 1 09/02/11 15:46 1718-51-009/01/11 00:0030-120
Phenol-d6 (S) 22 % 1 09/02/11 15:46 13127-88-309/01/11 00:0010-120
2-Fluorophenol (S) 33 % 1 09/02/11 15:46 367-12-409/01/11 00:0012-120
2,4,6-Tribromophenol (S) 78 % 1 09/02/11 15:46 118-79-609/01/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 09/08/11 14:495.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-US Lab ID: 60105194003 Collected: 08/29/11 14:00 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids ND mg/L 1 09/01/11 10:265.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 08/30/11 15:15 H60.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.21 mg/L 1 08/31/11 10:100.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus ND mg/L 1 09/08/11 14:25 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 10.7 mg/L 1 09/09/11 10:4010.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-DS Lab ID: 60105194004 Collected: 08/29/11 14:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 09/01/11 17:02 12674-11-208/31/11 00:001.0
PCB-1221 (Aroclor 1221) ND ug/L 1 09/01/11 17:02 11104-28-208/31/11 00:001.0
PCB-1232 (Aroclor 1232) ND ug/L 1 09/01/11 17:02 11141-16-508/31/11 00:001.0
PCB-1242 (Aroclor 1242) ND ug/L 1 09/01/11 17:02 53469-21-908/31/11 00:001.0
PCB-1248 (Aroclor 1248) ND ug/L 1 09/01/11 17:02 12672-29-608/31/11 00:001.0
PCB-1254 (Aroclor 1254) ND ug/L 1 09/01/11 17:02 11097-69-108/31/11 00:001.0
PCB-1260 (Aroclor 1260) ND ug/L 1 09/01/11 17:02 11096-82-508/31/11 00:001.0
Tetrachloro-m-xylene (S) 60 % 1 09/01/11 17:02 877-09-808/31/11 00:0026-120
Decachlorobiphenyl (S) 62 % 1 09/01/11 17:02 2051-24-308/31/11 00:0010-117

9222D MICRO Fecal Coli by MF Analytical Method: SM 9222D  Preparation Method: SM 9222D

Fecal Coliforms 600 CFU/100 mL 1 08/31/11 10:15 u308/30/11 11:00

MBIO 9223B E.Coli Analytical Method: SM 9223B Colilert  Preparation Method: SM 9223B Colilert

Escherichia coli (E.coli) 20 CFU/100 mL 1 08/31/11 13:40 u308/30/11 10:401.0

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene ND ug/L 1 09/02/11 16:06 83-32-909/01/11 00:0010.0
Acenaphthylene ND ug/L 1 09/02/11 16:06 208-96-809/01/11 00:0010.0
Anthracene ND ug/L 1 09/02/11 16:06 120-12-709/01/11 00:0010.0
Benzo(a)anthracene ND ug/L 1 09/02/11 16:06 56-55-309/01/11 00:0010.0
Benzo(a)pyrene ND ug/L 1 09/02/11 16:06 50-32-809/01/11 00:0010.0
Benzo(b)fluoranthene ND ug/L 1 09/02/11 16:06 205-99-209/01/11 00:0010.0
Benzo(g,h,i)perylene ND ug/L 1 09/02/11 16:06 191-24-209/01/11 00:0010.0
Benzo(k)fluoranthene ND ug/L 1 09/02/11 16:06 207-08-909/01/11 00:0010.0
Benzoic acid ND ug/L 1 09/02/11 16:06 65-85-009/01/11 00:0050.0
Benzyl alcohol ND ug/L 1 09/02/11 16:06 100-51-609/01/11 00:0020.0
4-Bromophenylphenyl ether ND ug/L 1 09/02/11 16:06 101-55-309/01/11 00:0010.0
Butylbenzylphthalate ND ug/L 1 09/02/11 16:06 85-68-709/01/11 00:0010.0
Carbazole ND ug/L 1 09/02/11 16:06 86-74-809/01/11 00:0010.0
4-Chloro-3-methylphenol ND ug/L 1 09/02/11 16:06 59-50-709/01/11 00:0020.0
4-Chloroaniline ND ug/L 1 09/02/11 16:06 106-47-809/01/11 00:0020.0
bis(2-Chloroethoxy)methane ND ug/L 1 09/02/11 16:06 111-91-109/01/11 00:0010.0
bis(2-Chloroethyl) ether ND ug/L 1 09/02/11 16:06 111-44-409/01/11 00:0010.0
bis(2-Chloroisopropyl) ether ND ug/L 1 09/02/11 16:06 39638-32-909/01/11 00:0010.0
2-Chloronaphthalene ND ug/L 1 09/02/11 16:06 91-58-709/01/11 00:0010.0
2-Chlorophenol ND ug/L 1 09/02/11 16:06 95-57-809/01/11 00:0010.0
4-Chlorophenylphenyl ether ND ug/L 1 09/02/11 16:06 7005-72-309/01/11 00:0010.0
Chrysene ND ug/L 1 09/02/11 16:06 218-01-909/01/11 00:0010.0
Dibenz(a,h)anthracene ND ug/L 1 09/02/11 16:06 53-70-309/01/11 00:0010.0
Dibenzofuran ND ug/L 1 09/02/11 16:06 132-64-909/01/11 00:0010.0
1,2-Dichlorobenzene ND ug/L 1 09/02/11 16:06 95-50-109/01/11 00:0010.0
1,3-Dichlorobenzene ND ug/L 1 09/02/11 16:06 541-73-109/01/11 00:0010.0
1,4-Dichlorobenzene ND ug/L 1 09/02/11 16:06 106-46-709/01/11 00:0010.0
3,3'-Dichlorobenzidine ND ug/L 1 09/02/11 16:06 91-94-109/01/11 00:0020.0
2,4-Dichlorophenol ND ug/L 1 09/02/11 16:06 120-83-209/01/11 00:0010.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-DS Lab ID: 60105194004 Collected: 08/29/11 14:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Diethylphthalate ND ug/L 1 09/02/11 16:06 84-66-209/01/11 00:0010.0
2,4-Dimethylphenol ND ug/L 1 09/02/11 16:06 105-67-909/01/11 00:0010.0
Dimethylphthalate ND ug/L 1 09/02/11 16:06 131-11-309/01/11 00:0010.0
Di-n-butylphthalate ND ug/L 1 09/02/11 16:06 84-74-209/01/11 00:0010.0
4,6-Dinitro-2-methylphenol ND ug/L 1 09/02/11 16:06 534-52-109/01/11 00:0050.0
2,4-Dinitrophenol ND ug/L 1 09/02/11 16:06 51-28-509/01/11 00:0050.0
2,4-Dinitrotoluene ND ug/L 1 09/02/11 16:06 121-14-209/01/11 00:0010.0
2,6-Dinitrotoluene ND ug/L 1 09/02/11 16:06 606-20-209/01/11 00:0010.0
Di-n-octylphthalate ND ug/L 1 09/02/11 16:06 117-84-009/01/11 00:0010.0
bis(2-Ethylhexyl)phthalate ND ug/L 1 09/02/11 16:06 117-81-709/01/11 00:0010.0
Fluoranthene ND ug/L 1 09/02/11 16:06 206-44-009/01/11 00:0010.0
Fluorene ND ug/L 1 09/02/11 16:06 86-73-709/01/11 00:0010.0
Hexachloro-1,3-butadiene ND ug/L 1 09/02/11 16:06 87-68-309/01/11 00:0010.0
Hexachlorobenzene ND ug/L 1 09/02/11 16:06 118-74-109/01/11 00:0010.0
Hexachlorocyclopentadiene ND ug/L 1 09/02/11 16:06 77-47-409/01/11 00:0010.0
Hexachloroethane ND ug/L 1 09/02/11 16:06 67-72-109/01/11 00:0010.0
Indeno(1,2,3-cd)pyrene ND ug/L 1 09/02/11 16:06 193-39-509/01/11 00:0010.0
Isophorone ND ug/L 1 09/02/11 16:06 78-59-109/01/11 00:0010.0
2-Methylnaphthalene ND ug/L 1 09/02/11 16:06 91-57-609/01/11 00:0010.0
2-Methylphenol(o-Cresol) ND ug/L 1 09/02/11 16:06 95-48-709/01/11 00:0010.0
3&4-Methylphenol(m&p Cresol) ND ug/L 1 09/02/11 16:0609/01/11 00:0010.0
Naphthalene ND ug/L 1 09/02/11 16:06 91-20-309/01/11 00:0010.0
2-Nitroaniline ND ug/L 1 09/02/11 16:06 88-74-409/01/11 00:0050.0
3-Nitroaniline ND ug/L 1 09/02/11 16:06 99-09-209/01/11 00:0050.0
4-Nitroaniline ND ug/L 1 09/02/11 16:06 100-01-609/01/11 00:0050.0
Nitrobenzene ND ug/L 1 09/02/11 16:06 98-95-309/01/11 00:0010.0
2-Nitrophenol ND ug/L 1 09/02/11 16:06 88-75-509/01/11 00:0010.0
4-Nitrophenol ND ug/L 1 09/02/11 16:06 100-02-709/01/11 00:0050.0
N-Nitroso-di-n-propylamine ND ug/L 1 09/02/11 16:06 621-64-709/01/11 00:0010.0
N-Nitrosodiphenylamine ND ug/L 1 09/02/11 16:06 86-30-609/01/11 00:0010.0
Pentachlorophenol ND ug/L 1 09/02/11 16:06 87-86-509/01/11 00:0050.0
Phenanthrene ND ug/L 1 09/02/11 16:06 85-01-809/01/11 00:0010.0
Phenol ND ug/L 1 09/02/11 16:06 108-95-209/01/11 00:0010.0
Pyrene ND ug/L 1 09/02/11 16:06 129-00-009/01/11 00:0010.0
Pyridine ND ug/L 1 09/02/11 16:06 110-86-109/01/11 00:0010.0
1,2,4-Trichlorobenzene ND ug/L 1 09/02/11 16:06 120-82-109/01/11 00:0010.0
2,4,5-Trichlorophenol ND ug/L 1 09/02/11 16:06 95-95-409/01/11 00:0050.0
2,4,6-Trichlorophenol ND ug/L 1 09/02/11 16:06 88-06-209/01/11 00:0010.0
Nitrobenzene-d5 (S) 56 % 1 09/02/11 16:06 4165-60-009/01/11 00:0036-120
2-Fluorobiphenyl (S) 59 % 1 09/02/11 16:06 321-60-809/01/11 00:0039-120
Terphenyl-d14 (S) 82 % 1 09/02/11 16:06 1718-51-009/01/11 00:0030-120
Phenol-d6 (S) 20 % 1 09/02/11 16:06 13127-88-309/01/11 00:0010-120
2-Fluorophenol (S) 30 % 1 09/02/11 16:06 367-12-409/01/11 00:0012-120
2,4,6-Tribromophenol (S) 75 % 1 09/02/11 16:06 118-79-609/01/11 00:0045-112

HEM, Oil and Grease Analytical Method: EPA 1664A

Oil and Grease ND mg/L 1 09/08/11 14:495.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/14/2011 12:06 PM Page 16 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



ANALYTICAL RESULTS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Sample: CC-DS Lab ID: 60105194004 Collected: 08/29/11 14:45 Received: 08/29/11 16:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 6.0 mg/L 1 09/01/11 10:275.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 08/30/11 15:15 H60.10

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.33 mg/L 1 08/31/11 10:110.10

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.11 mg/L 1 09/08/11 14:26 7723-14-00.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 11.0 mg/L 1 09/09/11 10:4010.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/30000
EPA 3510

EPA 8082
8082 GCS PCB

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 868017

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

PCB-1016 (Aroclor 1016) ug/L ND 1.0 09/01/11 15:23
PCB-1221 (Aroclor 1221) ug/L ND 1.0 09/01/11 15:23
PCB-1232 (Aroclor 1232) ug/L ND 1.0 09/01/11 15:23
PCB-1242 (Aroclor 1242) ug/L ND 1.0 09/01/11 15:23
PCB-1248 (Aroclor 1248) ug/L ND 1.0 09/01/11 15:23
PCB-1254 (Aroclor 1254) ug/L ND 1.0 09/01/11 15:23
PCB-1260 (Aroclor 1260) ug/L ND 1.0 09/01/11 15:23
Decachlorobiphenyl (S) % 52 10-117 09/01/11 15:23
Tetrachloro-m-xylene (S) % 57 26-120 09/01/11 15:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

868018LABORATORY CONTROL SAMPLE:
LCSSpike

PCB-1016 (Aroclor 1016) ug/L 4.65 91 43-125
PCB-1260 (Aroclor 1260) ug/L 4.35 86 42-128
Decachlorobiphenyl (S) % 84 10-117
Tetrachloro-m-xylene (S) % 86 26-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

868019MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60105194003

868020

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

PCB-1016 (Aroclor 1016) ug/L 5 95 49-14094 1 275ND 4.8 4.7
PCB-1260 (Aroclor 1260) ug/L 5 87 48-11584 3 265ND 4.3 4.2
Decachlorobiphenyl (S) % 78 10-11776
Tetrachloro-m-xylene (S) % 83 26-12084
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MBIO/8431
SM 9222D

SM 9222D
9222D MICRO Fecal Coliform by MF

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 869074

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Fecal Coliforms CFU/100 mL <1 08/31/11 10:15

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105194001
869075SAMPLE DUPLICATE:

Fecal Coliforms CFU/100 mL 60006300
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MBIO/8427
SM 9223B Colilert

SM 9223B Colilert
9223B MBIO E.Coli

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 869068

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Escherichia coli (E.coli) CFU/100 mL <1 1.0 08/31/11 13:40

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105195001
869069SAMPLE DUPLICATE:

Escherichia coli (E.coli) CFU/100 mL <10<10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/30020
EPA 3510

EPA 8270
8270 Water MSSV

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 868778

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

1,2,4-Trichlorobenzene ug/L ND 10.0 09/02/11 12:24
1,2-Dichlorobenzene ug/L ND 10.0 09/02/11 12:24
1,3-Dichlorobenzene ug/L ND 10.0 09/02/11 12:24
1,4-Dichlorobenzene ug/L ND 10.0 09/02/11 12:24
2,4,5-Trichlorophenol ug/L ND 50.0 09/02/11 12:24
2,4,6-Trichlorophenol ug/L ND 10.0 09/02/11 12:24
2,4-Dichlorophenol ug/L ND 10.0 09/02/11 12:24
2,4-Dimethylphenol ug/L ND 10.0 09/02/11 12:24
2,4-Dinitrophenol ug/L ND 50.0 09/02/11 12:24
2,4-Dinitrotoluene ug/L ND 10.0 09/02/11 12:24
2,6-Dinitrotoluene ug/L ND 10.0 09/02/11 12:24
2-Chloronaphthalene ug/L ND 10.0 09/02/11 12:24
2-Chlorophenol ug/L ND 10.0 09/02/11 12:24
2-Methylnaphthalene ug/L ND 10.0 09/02/11 12:24
2-Methylphenol(o-Cresol) ug/L ND 10.0 09/02/11 12:24
2-Nitroaniline ug/L ND 50.0 09/02/11 12:24
2-Nitrophenol ug/L ND 10.0 09/02/11 12:24
3&4-Methylphenol(m&p Cresol) ug/L ND 10.0 09/02/11 12:24
3,3'-Dichlorobenzidine ug/L ND 20.0 09/02/11 12:24
3-Nitroaniline ug/L ND 50.0 09/02/11 12:24
4,6-Dinitro-2-methylphenol ug/L ND 50.0 09/02/11 12:24
4-Bromophenylphenyl ether ug/L ND 10.0 09/02/11 12:24
4-Chloro-3-methylphenol ug/L ND 20.0 09/02/11 12:24
4-Chloroaniline ug/L ND 20.0 09/02/11 12:24
4-Chlorophenylphenyl ether ug/L ND 10.0 09/02/11 12:24
4-Nitroaniline ug/L ND 50.0 09/02/11 12:24
4-Nitrophenol ug/L ND 50.0 09/02/11 12:24
Acenaphthene ug/L ND 10.0 09/02/11 12:24
Acenaphthylene ug/L ND 10.0 09/02/11 12:24
Anthracene ug/L ND 10.0 09/02/11 12:24
Benzo(a)anthracene ug/L ND 10.0 09/02/11 12:24
Benzo(a)pyrene ug/L ND 10.0 09/02/11 12:24
Benzo(b)fluoranthene ug/L ND 10.0 09/02/11 12:24
Benzo(g,h,i)perylene ug/L ND 10.0 09/02/11 12:24
Benzo(k)fluoranthene ug/L ND 10.0 09/02/11 12:24
Benzoic acid ug/L ND 50.0 09/02/11 12:24
Benzyl alcohol ug/L ND 20.0 09/02/11 12:24
bis(2-Chloroethoxy)methane ug/L ND 10.0 09/02/11 12:24
bis(2-Chloroethyl) ether ug/L ND 10.0 09/02/11 12:24
bis(2-Chloroisopropyl) ether ug/L ND 10.0 09/02/11 12:24
bis(2-Ethylhexyl)phthalate ug/L ND 10.0 09/02/11 12:24
Butylbenzylphthalate ug/L ND 10.0 09/02/11 12:24
Carbazole ug/L ND 10.0 09/02/11 12:24
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 868778

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Chrysene ug/L ND 10.0 09/02/11 12:24
Di-n-butylphthalate ug/L ND 10.0 09/02/11 12:24
Di-n-octylphthalate ug/L ND 10.0 09/02/11 12:24
Dibenz(a,h)anthracene ug/L ND 10.0 09/02/11 12:24
Dibenzofuran ug/L ND 10.0 09/02/11 12:24
Diethylphthalate ug/L ND 10.0 09/02/11 12:24
Dimethylphthalate ug/L ND 10.0 09/02/11 12:24
Fluoranthene ug/L ND 10.0 09/02/11 12:24
Fluorene ug/L ND 10.0 09/02/11 12:24
Hexachloro-1,3-butadiene ug/L ND 10.0 09/02/11 12:24
Hexachlorobenzene ug/L ND 10.0 09/02/11 12:24
Hexachlorocyclopentadiene ug/L ND 10.0 09/02/11 12:24
Hexachloroethane ug/L ND 10.0 09/02/11 12:24
Indeno(1,2,3-cd)pyrene ug/L ND 10.0 09/02/11 12:24
Isophorone ug/L ND 10.0 09/02/11 12:24
N-Nitroso-di-n-propylamine ug/L ND 10.0 09/02/11 12:24
N-Nitrosodiphenylamine ug/L ND 10.0 09/02/11 12:24
Naphthalene ug/L ND 10.0 09/02/11 12:24
Nitrobenzene ug/L ND 10.0 09/02/11 12:24
Pentachlorophenol ug/L ND 50.0 09/02/11 12:24
Phenanthrene ug/L ND 10.0 09/02/11 12:24
Phenol ug/L ND 10.0 09/02/11 12:24
Pyrene ug/L ND 10.0 09/02/11 12:24
Pyridine ug/L ND 10.0 09/02/11 12:24
2,4,6-Tribromophenol (S) % 61 45-112 09/02/11 12:24
2-Fluorobiphenyl (S) % 51 39-120 09/02/11 12:24
2-Fluorophenol (S) % 34 12-120 09/02/11 12:24
Nitrobenzene-d5 (S) % 51 36-120 09/02/11 12:24
Phenol-d6 (S) % 23 10-120 09/02/11 12:24
Terphenyl-d14 (S) % 72 30-120 09/02/11 12:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

868779LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trichlorobenzene ug/L 26.350 53 52-120
1,2-Dichlorobenzene ug/L 25.050 50 46-120
1,3-Dichlorobenzene ug/L 24.650 49 44-120
1,4-Dichlorobenzene ug/L 25.250 50 45-120
2,4,5-Trichlorophenol ug/L 29.3J50 59 53-120
2,4,6-Trichlorophenol ug/L 28.850 58 53-120
2,4-Dichlorophenol ug/L 28.850 58 52-120
2,4-Dimethylphenol ug/L 28.050 56 46-120
2,4-Dinitrophenol ug/L 39.5J50 79 24-131
2,4-Dinitrotoluene ug/L 32.950 66 59-120
2,6-Dinitrotoluene ug/L 32.550 65 58-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

868779LABORATORY CONTROL SAMPLE:
LCSSpike

2-Chloronaphthalene ug/L 28.350 57 53-120
2-Chlorophenol ug/L 27.850 56 47-120
2-Methylnaphthalene ug/L 28.350 57 52-120
2-Methylphenol(o-Cresol) ug/L 26.350 53 39-120
2-Nitroaniline ug/L 32J50 64 53-120
2-Nitrophenol ug/L 29.450 59 53-120
3&4-Methylphenol(m&p Cresol) ug/L 25.050 50 35-120
3,3'-Dichlorobenzidine ug/L 53.850 108 40-131
3-Nitroaniline ug/L 48.1J50 96 24-139
4,6-Dinitro-2-methylphenol ug/L 33.6J50 67 60-120
4-Bromophenylphenyl ether ug/L 31.450 63 58-120
4-Chloro-3-methylphenol ug/L 30.750 61 54-120
4-Chloroaniline ug/L 47.750 95 10-144
4-Chlorophenylphenyl ether ug/L 33.050 66 58-120
4-Nitroaniline ug/L 48.1J50 96 50-120
4-Nitrophenol ug/L 13J50 26 10-120
Acenaphthene ug/L 30.150 60 54-120
Acenaphthylene ug/L 29.650 59 54-120
Anthracene ug/L 32.950 66 58-120
Benzo(a)anthracene ug/L 35.950 72 59-120
Benzo(a)pyrene ug/L 33.350 67 58-120
Benzo(b)fluoranthene ug/L 33.650 67 58-120
Benzo(g,h,i)perylene ug/L 33.450 67 59-120
Benzo(k)fluoranthene ug/L 35.350 71 58-120
Benzoic acid ug/L 12.2J50 24 10-120
Benzyl alcohol ug/L 28.450 57 31-120
bis(2-Chloroethoxy)methane ug/L 30.750 61 52-120
bis(2-Chloroethyl) ether ug/L 28.850 58 50-120
bis(2-Chloroisopropyl) ether ug/L 29.750 59 51-120
bis(2-Ethylhexyl)phthalate ug/L 37.150 74 56-120
Butylbenzylphthalate ug/L 34.050 68 55-120
Carbazole ug/L 32.950 66 58-120
Chrysene ug/L 36.950 74 58-120
Di-n-butylphthalate ug/L 33.950 68 60-120
Di-n-octylphthalate ug/L 35.150 70 55-120
Dibenz(a,h)anthracene ug/L 35.550 71 60-120
Dibenzofuran ug/L 30.050 60 55-120
Diethylphthalate ug/L 33.950 68 58-120
Dimethylphthalate ug/L 32.150 64 56-120
Fluoranthene ug/L 34.350 69 60-120
Fluorene ug/L 32.950 66 58-120
Hexachloro-1,3-butadiene ug/L 26.150 52 48-120
Hexachlorobenzene ug/L 32.150 64 59-120
Hexachlorocyclopentadiene ug/L 46.3100 46 10-120
Hexachloroethane ug/L 23.950 48 47-120
Indeno(1,2,3-cd)pyrene ug/L 35.150 70 59-120
Isophorone ug/L 30.750 61 54-120
N-Nitroso-di-n-propylamine ug/L 29.950 60 53-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

868779LABORATORY CONTROL SAMPLE:
LCSSpike

N-Nitrosodiphenylamine ug/L 32.050 64 59-120
Naphthalene ug/L 28.250 56 52-120
Nitrobenzene ug/L 30.150 60 51-120
Pentachlorophenol ug/L 30.6J50 61 43-120
Phenanthrene ug/L 32.150 64 58-120
Phenol ug/L 14.350 29 15-120
Pyrene ug/L 33.650 67 57-120
Pyridine ug/L 12.950 26 1-120
2,4,6-Tribromophenol (S) % 69 45-112
2-Fluorobiphenyl (S) % 56 39-120
2-Fluorophenol (S) % 36 12-120
Nitrobenzene-d5 (S) % 58 36-120
Phenol-d6 (S) % 25 10-120
Terphenyl-d14 (S) % 69 30-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

868780MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60105109012

868781

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trichlorobenzene ug/L 50 45 34-12054 17 2050ND 22.5 26.8
1,2-Dichlorobenzene ug/L 50 42 32-12050 19 2350ND 20.8 25.0
1,3-Dichlorobenzene ug/L 50 41 32-12049 18 2050ND 20.5 24.7
1,4-Dichlorobenzene ug/L 50 42 27-12050 18 2150ND 20.8 24.9
2,4,5-Trichlorophenol ug/L 50 54 33-12062 2050ND 26.9J 30.9J
2,4,6-Trichlorophenol ug/L 50 52 28-12058 12 2050ND 25.8 29.1
2,4-Dichlorophenol ug/L 50 51 10-12059 14 2150ND 25.5 29.4
2,4-Dimethylphenol ug/L 50 49 10-13755 12 2950ND 24.4 27.6
2,4-Dinitrophenol ug/L 50 85 17-12390 2250ND 42.6J 45J
2,4-Dinitrotoluene ug/L 50 59 33-12066 11 2550ND 29.5 32.9
2,6-Dinitrotoluene ug/L 50 58 38-12064 10 2250ND 29.1 32.1
2-Chloronaphthalene ug/L 50 50 25-12058 15 2050ND 24.9 29.0
2-Chlorophenol ug/L 50 44 39-12051 16 2150ND 21.8 25.6
2-Methylnaphthalene ug/L 50 50 10-12059 15 2650ND 25.1 29.3
2-Methylphenol(o-Cresol) ug/L 50 43 10-12049 14 2150ND 21.3 24.4
2-Nitroaniline ug/L 50 55 22-12464 2350ND 27.6J 31.9J
2-Nitrophenol ug/L 50 50 31-12059 17 2650ND 24.9 29.5
3&4-Methylphenol(m&p
Cresol)

ug/L 50 40 10-12045 11 3650ND 20.0 22.4

3,3'-Dichlorobenzidine ug/L 50 105 10-120116 11 3350ND 52.3 58.2
3-Nitroaniline ug/L 50 83 10-15188 2850ND 41.4J 44J
4,6-Dinitro-2-methylphenol ug/L 50 60 10-14268 2550ND 30.2J 33.8J
4-Bromophenylphenyl ether ug/L 50 56 36-12064 13 2350ND 27.8 31.8
4-Chloro-3-methylphenol ug/L 50 55 10-17261 10 2250ND 27.3 30.3
4-Chloroaniline ug/L 50 88 10-15295 8 3450ND 44.1 47.7
4-Chlorophenylphenyl ether ug/L 50 58 35-12067 15 2050ND 28.9 33.5
4-Nitroaniline ug/L 50 83 10-12088 3350ND 41.4J 44J
4-Nitrophenol ug/L 50 27 10-12028 2550ND 13.6J 14.2J

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/14/2011 12:06 PM Page 24 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

868780MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60105109012

868781

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/L 50 53 10-12060 13 2450ND 26.4 30.2
Acenaphthylene ug/L 50 52 10-12060 14 2350ND 25.9 29.9
Anthracene ug/L 50 59 39-12066 12 2750ND 29.4 33.1
Benzo(a)anthracene ug/L 50 62 40-12069 10 2350ND 31.1 34.5
Benzo(a)pyrene ug/L 50 58 37-12065 11 2450ND 28.9 32.3
Benzo(b)fluoranthene ug/L 50 61 35-12069 12 2950ND 30.4 34.5
Benzo(g,h,i)perylene ug/L 50 56 40-12062 10 2550ND 27.9 31.0
Benzo(k)fluoranthene ug/L 50 56 36-12163 12 2550ND 27.8 31.3
Benzoic acid ug/L 50 24 10-12026 2250ND 12.1J 13.2J
Benzyl alcohol ug/L 50 47 22-12049 5 2150ND 23.4 24.6
bis(2-Chloroethoxy)methane ug/L 50 52 35-12060 14 2150ND 25.9 29.8
bis(2-Chloroethyl) ether ug/L 50 47 38-12055 16 2450ND 23.6 27.7
bis(2-Chloroisopropyl) ether ug/L 50 50 35-12058 15 2250ND 24.8 28.9
bis(2-Ethylhexyl)phthalate ug/L 50 66 42-12071 8 2250ND 32.8 35.7
Butylbenzylphthalate ug/L 50 64 33-12069 8 2250ND 31.8 34.4
Carbazole ug/L 50 60 10-12066 10 3050ND 29.9 32.9
Chrysene ug/L 50 64 37-12070 8 2350ND 32.2 35.0
Di-n-butylphthalate ug/L 50 61 35-12067 10 2050ND 30.3 33.5
Di-n-octylphthalate ug/L 50 61 36-12168 10 2450ND 30.7 33.9
Dibenz(a,h)anthracene ug/L 50 59 44-12065 10 2250ND 29.4 32.5
Dibenzofuran ug/L 50 54 10-12363 15 2050ND 27.1 31.4
Diethylphthalate ug/L 50 60 37-12066 9 2050ND 30.1 32.9
Dimethylphthalate ug/L 50 56 36-12063 11 2050ND 28.1 31.4
Fluoranthene ug/L 50 60 32-12066 10 2550ND 29.8 33.0
Fluorene ug/L 50 59 10-12566 13 2350ND 29.3 33.2
Hexachloro-1,3-butadiene ug/L 50 47 22-12055 16 2250ND 23.4 27.4
Hexachlorobenzene ug/L 50 59 26-12065 10 2550ND 29.5 32.5
Hexachlorocyclopentadiene ug/L 100 42 10-12051 20 30100ND 41.8 51.0
Hexachloroethane ug/L 50 41 25-12050 19 2450ND 20.7 25.0
Indeno(1,2,3-cd)pyrene ug/L 50 56 43-12064 13 2650ND 28.0 31.9
Isophorone ug/L 50 51 35-12059 15 2150ND 25.5 29.5
N-Nitroso-di-n-propylamine ug/L 50 49 34-12058 16 2150ND 24.7 29.0
N-Nitrosodiphenylamine ug/L 50 58 12-12364 10 2150ND 29.0 31.9
Naphthalene ug/L 50 49 10-12056 15 2650ND 24.3 28.2
Nitrobenzene ug/L 50 50 23-12158 15 2450ND 25.0 28.9
Pentachlorophenol ug/L 50 63 38-12066 2350ND 31.4J 33.1J
Phenanthrene ug/L 50 60 10-13066 10 2650ND 29.9 33.2
Phenol ug/L 50 23 10-12025 9 2150ND 11.5 12.6
Pyrene ug/L 50 61 38-12067 9 2450ND 30.7 33.5
Pyridine ug/L 50 14 1-12011 3250ND 7.2J 5.6J
2,4,6-Tribromophenol (S) % 65 45-11273
2-Fluorobiphenyl (S) % 50 39-12058
2-Fluorophenol (S) % 29 12-12033
Nitrobenzene-d5 (S) % 49 36-12056
Phenol-d6 (S) % 21 10-12024
Terphenyl-d14 (S) % 64 30-12069
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/30865
EPA 1664A

EPA 1664A
1664 HEM, Oil and Grease

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 871979

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Oil and Grease mg/L ND 5.0 09/08/11 14:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

871980LABORATORY CONTROL SAMPLE:
LCSSpike

Oil and Grease mg/L 38.040 95 78-114

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

872339MATRIX SPIKE SAMPLE:
MSSpike

Result
60105360001

Oil and Grease mg/L 71.941.2 87 78-11435.9

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105441001
872336SAMPLE DUPLICATE:

Oil and Grease mg/L 51.1 0 1851.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/30752
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 868909

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Total Suspended Solids mg/L ND 5.0 09/01/11 10:20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105124001
868910SAMPLE DUPLICATE:

Total Suspended Solids mg/L ND 25ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105158002
868911SAMPLE DUPLICATE:

Total Suspended Solids mg/L ND 25ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/30723
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105203001
867823SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.5 H60 57.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17444
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 868066

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 08/31/11 10:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

868067LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.02 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

868068MATRIX SPIKE SAMPLE:
MSSpike

Result
60105194001

Nitrogen, NO2 plus NO3 mg/L 2.32 110 90-110ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105194003
868069SAMPLE DUPLICATE:

Nitrogen, NO2 plus NO3 mg/L 0.21 0 130.21
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17517
EPA 365.4

EPA 365.4
365.4 Phosphorus

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 871798

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Phosphorus mg/L ND 0.10 09/08/11 13:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

871799LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 1.92 96 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

871800MATRIX SPIKE SAMPLE:
MSSpike

Result
60105041002

Phosphorus mg/L 4.92 95 72-1213.0

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

871802MATRIX SPIKE SAMPLE:
MSSpike

Result
60105073001

Phosphorus mg/L 1.82 88 72-121ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105036003
871801SAMPLE DUPLICATE:

Phosphorus mg/L 5.0 0 155.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17520
EPA 410.4

EPA 410.4
410.4 COD

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 871908

Associated Lab Samples: 60105194001, 60105194002, 60105194003, 60105194004

Matrix: Water

Analyzed

Chemical Oxygen Demand mg/L ND 10.0 09/09/11 10:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

871909LABORATORY CONTROL SAMPLE:
LCSSpike

Chemical Oxygen Demand mg/L 54.150 108 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

871910MATRIX SPIKE SAMPLE:
MSSpike

Result
60105056002

Chemical Oxygen Demand mg/L 11550 99 90-11065.6

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

871912MATRIX SPIKE SAMPLE:
MSSpike

Result
60105120004

Chemical Oxygen Demand mg/L 77.850 103 90-11026.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60105056004
871911SAMPLE DUPLICATE:

Chemical Oxygen Demand mg/L 137 0 25137
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QUALIFIERS

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

ANALYTE QUALIFIERS

Analysis initiated more than 15 minutes after sample collection.H6
Analysis initiated more than 6 hours but less than 24 hours after sample collection.u3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60105194
CLAY COUNTY NPDES

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60105194001 OEXT/30000 GCSV/11105FR-US EPA 3510 EPA 8082
60105194002 OEXT/30000 GCSV/11105FR-DS EPA 3510 EPA 8082
60105194003 OEXT/30000 GCSV/11105CC-US EPA 3510 EPA 8082
60105194004 OEXT/30000 GCSV/11105CC-DS EPA 3510 EPA 8082

60105194001 MBIO/8431 MBIO/8432FR-US SM 9222D SM 9222D
60105194002 MBIO/8431 MBIO/8432FR-DS SM 9222D SM 9222D
60105194003 MBIO/8431 MBIO/8432CC-US SM 9222D SM 9222D
60105194004 MBIO/8431 MBIO/8432CC-DS SM 9222D SM 9222D

60105194001 MBIO/8427 MBIO/8428FR-US SM 9223B Colilert SM 9223B Colilert
60105194002 MBIO/8427 MBIO/8428FR-DS SM 9223B Colilert SM 9223B Colilert
60105194003 MBIO/8427 MBIO/8428CC-US SM 9223B Colilert SM 9223B Colilert
60105194004 MBIO/8427 MBIO/8428CC-DS SM 9223B Colilert SM 9223B Colilert

60105194001 OEXT/30020 MSSV/9361FR-US EPA 3510 EPA 8270
60105194002 OEXT/30020 MSSV/9361FR-DS EPA 3510 EPA 8270
60105194003 OEXT/30020 MSSV/9361CC-US EPA 3510 EPA 8270
60105194004 OEXT/30020 MSSV/9361CC-DS EPA 3510 EPA 8270

60105194001 WET/30865FR-US EPA 1664A
60105194002 WET/30865FR-DS EPA 1664A
60105194003 WET/30865CC-US EPA 1664A
60105194004 WET/30865CC-DS EPA 1664A

60105194001 WET/30752FR-US SM 2540D
60105194002 WET/30752FR-DS SM 2540D
60105194003 WET/30752CC-US SM 2540D
60105194004 WET/30752CC-DS SM 2540D

60105194001 WET/30723FR-US SM 4500-H+B
60105194002 WET/30723FR-DS SM 4500-H+B
60105194003 WET/30723CC-US SM 4500-H+B
60105194004 WET/30723CC-DS SM 4500-H+B

60105194001 WETA/17444FR-US EPA 353.2
60105194002 WETA/17444FR-DS EPA 353.2
60105194003 WETA/17444CC-US EPA 353.2
60105194004 WETA/17444CC-DS EPA 353.2

60105194001 WETA/17517FR-US EPA 365.4
60105194002 WETA/17517FR-DS EPA 365.4
60105194003 WETA/17517CC-US EPA 365.4
60105194004 WETA/17517CC-DS EPA 365.4

60105194001 WETA/17520FR-US EPA 410.4
60105194002 WETA/17520FR-DS EPA 410.4
60105194003 WETA/17520CC-US EPA 410.4
60105194004 WETA/17520CC-DS EPA 410.4
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ðòïððêðóëéóï Ü·»´¼®·² ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòðëððçëçóçèóè Û²¼±«´º¿² × ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòïððííîïíóêëóç Û²¼±«´º¿² ×× ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòïððïðíïóðéóè Û²¼±«´º¿² «´º¿¬» ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòïððéîóîðóè Û²¼®·² ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòïððéìîïóçíóì Û²¼®·² ¿´¼»¸§¼» ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòïððëíìçìóéðóë Û²¼®·² µ»¬±²» ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòðëððéêóììóè Ø»°¬¿½¸´±® ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòðëððïðîìóëéóí Ø»°¬¿½¸´±® »°±¨·¼» ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

ðòëððéîóìíóë Ó»¬¸±¨§½¸´±® ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

îòððèððïóíëóî Ì±¨¿°¸»²» ï ÒÜ ðïóÍ»°óïï ïìæëí ÌÉÞ

îï ½±³°±«²¼ø÷ ®»°±®¬»¼

Ð®±¬±½±´ Þ´¿²µ çñîðñîðïï ïêæîéæï
Ô·³·¬ ¿®» ½±®®»½¬»¼ º±® ¿³°´» ·¦»ô ¼·´«¬·±² ¿²¼ ³±·¬«®» ½±²¬»²¬ ·º ¿°°´·½¿¾´»ò

Ï« ´·¬ ¯«¿´·º·»®ò Í°»½·º·½ ¯«¿´·º·»® ¿®» ¼»º·²»¼ ¿¬ ¬¸» »²¼ ±º ¬¸» ®»°±®¬ò
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Í¬ò Î±»ô Ôß éððèé

øëðì÷ ìêçóðííí

îòððçìóéëóé îôìóÜ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

ëòððçìóèîóê îôìóÜÞ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îòððïçïèóððóç Ü·½¿³¾¿ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îòððïîðóíêóë Ü·½¸´±®±°®±° ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îëðòçìóéìóê ÓÝÐß ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îëðòéðèëóïçóð ÓÝÐÐ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îòððçíóéêóë îôìôëóÌ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï

îòððçíóéîóï îôìôëóÌÐ øÍ·´ª»¨÷ ï ÒÜ ðïóÍ»°óïï ïìæïí ÍÐÐï
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Ô·³·¬ ¿®» ½±®®»½¬»¼ º±® ¿³°´» ·¦»ô ¼·´«¬·±² ¿²¼ ³±·¬«®» ½±²¬»²¬ ·º ¿°°´·½¿¾´»ò

Ï« ´·¬ ¯«¿´·º·»®ò Í°»½·º·½ ¯«¿´·º·»® ¿®» ¼»º·²»¼ ¿¬ ¬¸» »²¼ ±º ¬¸» ®»°±®¬ò
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ÝßÍ Ò«³¾ ß²¿´§¬» Î»«´¬ Ï«Ü·´«¬·±²

Ó»¬¸±¼æ

Ë²·¬æ

Ð®»°¿®»¼æ

Þ´¿²µ ×Üæ ïêéçèè ÞÔßÒÕ ï

Þ¿¬½¸æ

É¿¬»® ÙÝ Í»³·ª±´¿¬·´» Ñ®¹¿²·½

«¹ñÔ

ïêéçèè

ðîóÍ»°óïï

îðïîéêëêÐ®±¶»½¬æ

Î»°±®¬·²¹

Ô¿¾ ×Üæ îðçïëêëí

Ð®»° Ô»ª»´æ É¿¬»®

Ô·³·¬ ß²¿´§·

Þ´¿²µ Î»«´¬ Ð¿½» ß²¿´§¬·½¿´ Í»®ª·½»ô ×²½ò

ïððð Î·ª»®¾»²¼ Þ´ª¼ò Í«·¬» Ú

Í¬ò Î±»ô Ôß éððèé

øëðì÷ ìêçóðííí

ðòðëððíðçóððóî ß´¼®·² ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððíïçóèìóê ¿´°¸¿óÞØÝ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððíïçóèëóé ¾»¬¿óÞØÝ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððíïçóèêóè ¼»´¬¿óÞØÝ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððëèóèçóç ¹¿³³¿óÞØÝ øÔ·²¼¿²»÷ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððëïðíóéïóç ¿´°¸¿óÝ¸´±®¼¿²» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððëïðíóéìóî ¹¿³³¿óÝ¸´±®¼¿²» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððéîóëìóè ìôìùóÜÜÜ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððéîóëëóç ìôìùóÜÜÛ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððëðóîçóí ìôìùóÜÜÌ ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððêðóëéóï Ü·»´¼®·² ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððçëçóçèóè Û²¼±«´º¿² × ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððííîïíóêëóç Û²¼±«´º¿² ×× ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððïðíïóðéóè Û²¼±«´º¿² «´º¿¬» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððéîóîðóè Û²¼®·² ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððéìîïóçíóì Û²¼®·² ¿´¼»¸§¼» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòïððëíìçìóéðóë Û²¼®·² µ»¬±²» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððéêóììóè Ø»°¬¿½¸´±® ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòðëððïðîìóëéóí Ø»°¬¿½¸´±® »°±¨·¼» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

ðòëððéîóìíóë Ó»¬¸±¨§½¸´±® ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

îòððèððïóíëóî Ì±¨¿°¸»²» ï ÒÜ ðêóÍ»°óïï ïìæìí ÌÉÞ

îï ½±³°±«²¼ø÷ ®»°±®¬»¼

Ð®±¬±½±´ Þ´¿²µ çñîðñîðïï ïêæîéæï
Ô·³·¬ ¿®» ½±®®»½¬»¼ º±® ¿³°´» ·¦»ô ¼·´«¬·±² ¿²¼ ³±·¬«®» ½±²¬»²¬ ·º ¿°°´·½¿¾´»ò

Ï« ´·¬ ¯«¿´·º·»®ò Í°»½·º·½ ¯«¿´·º·»® ¿®» ¼»º·²»¼ ¿¬ ¬¸» »²¼ ±º ¬¸» ®»°±®¬ò

Î»¹«´¿¬±®§ ´·³·¬ ³¿§ ¼»²±¬» ¿² ¿½¬«¿´ ®»¹«´¿¬±®§ ´·³·¬ ±® ¿ ½´·»²¬ó®»¯«»¬»¼ ²±¬·º·½¿¬·±² ´·³·¬ò

ÒÜ ¼»²±¬» ¬¸» ¿²¿´§¬» ©¿ ¿²¿´§¦»¼ º±® ¾«¬ ²±¬ ¼»¬»½¬»¼ ¿¬ ¬¸» ®»°±®¬·²¹ ´·³·¬ ±® ³»¬¸±¼ ¼»¬»½¬·±² ´·³·¬ ·²¼·½¿¬»¼ò

°¿¹» îð ±º îì
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¾»»² ¼»³±²¬®¿¬»¼ ¾§ ¬¸» ´¿¾±®¿¬±®§ ½±²¬®±´ ¿³°´» ®»½±ª»®§ò

Ö Ì¸· »¬·³¿¬»¼ ª¿´«» º±® ¬¸» ¿²¿´§¬» · ¾»´±© ¬¸» ¿¼¶«¬»¼ ®»°±®¬·²¹ ´·³·¬ ¾«¬ ¿¾±ª» ¬¸» ·²¬®«³»²¬ ®»°±®¬·²¹ ´·³·¬ò
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Laboratory Data Review 
Wet Sampling Event 

Clay County, Missouri  
 
 

Laboratory SDG: 60101604   
Laboratory:  Pace Analytical Services, Lenexa, Kansas 
 
Reviewer: Wendy Buchman    
Date Reviewed:   August 24, 2011 
 
An informal review of the following field samples was performed using USEPA National 
Functional Guidelines for Organic Data Review, EPA-540-R-08-01 (June 2008).   
 

Field ID Sample 
Type Lab ID Matrix 

Analyses 
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FR-US SA 60101604001 Water X X X X X X X X   
FR-DS SA 60101604002 Water X X X X X X X X  
CC-US SA 60101604003 Water X X X X X X X X  
CC-DS SA 60101604004 Water X X X X X X X X  
FR-US SA 60101604005 Water         X 
FR-DS SA 60101604006 Water         X 
CC-US SA 60101604007 Water         X 
CC-DS SA 60101604008 Water         X 

SA = Sample / pH = Potential of Hydrogen / TSS = Total Suspended Solids / SVOCs = Semi-Volatile Organic Compounds / PCB = Polychlorinated Biphenyls           
COD – Chemical Oxygen Demand 
 
 
The laboratory SDG (sample delivery group) 60101604 was checked for completeness and 
accuracy.  The report was amended and reissued on August 24, 2011 to include semi-volatile 
quality control data for sample CC-US which was not included in the original report.  Upon 
review of the amended report, the report is considered complete.  While a full data validation 
review was not completed, quality control parameters were examined.  Several quality control 
results were outside of laboratory control parameters, however the outlying results were not 
considered gross failures, therefore; no analytical results were rejected.  In the event of a full data 
validation review, data validation qualifiers would be assigned to analytical results as estimated 
values due to the quality control results which were outside of laboratory control parameters.  
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Laboratory Data Review 
Dry Sampling Event 

Clay County, Missouri 
 
 

Laboratory SDG: 60105194  
Laboratory:  Pace Analytical Services, Lenexa, Kansas 
 
Reviewer: Wendy Buchman    
Date Reviewed:   September 30, 2011 
 
An informal review of the following field samples was performed using USEPA National 
Functional Guidelines for Organic Data Review, EPA-540-R-08-01 (June 2008).   
 

Field ID Sample 
Type Lab ID Matrix 

Analyses 
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FR-US SA 60105194001 Water X X X X X X     X X 
FR-DS SA 60105194002 Water X X X X X X     X X 
CC-US SA 60105194003 Water X X X X X X     X X 
CC-DS SA 60105194004 Water X X X X X X     X X 
FR-US SA 20914659 Water       X X    
FR-DS SA 20914662 Water       X X    
CC-US SA 20914663 Water       X X    
CC-DS SA 20914664 Water       X X    

SA = Sample / pH = Potential of Hydrogen / TSS = Total Suspended Solids / SVOCs = Semi-Volatile Organic Compounds / PCB = Polychlorinated Biphenyls 
E. Coli = Escherichia Coli / COD = Chemical Oxygen Demand 
 
 
The laboratory SDG (sample delivery group) 60105194 was checked for completeness and 
accuracy.  Upon review of the report, the report is considered complete.  While a full data 
validation review was not completed, quality control parameters were examined.  Several quality 
control results were outside of laboratory control parameters, however the outlying results were 
not considered gross failures, therefore; no analytical results were rejected.  In the event of a full 
data validation review, data validation qualifiers would be assigned to analytical results as 
estimated values due to the quality control results which were outside of laboratory control 
parameters.  
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Monthly Precipitation Data
Midwestern Regional Climate Center

Clay County, Missouri
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KANSAS CITY 
DOWNTOWN AP 

(234359)
KEARNEY 2 E 

(234387)
KEARNEY 3E 

(234382)

EXCELSIOR 
SPRINGS 4 S 

(232700)
SMITHVILLE LAKE 

(237862)
Period of Record 1934- 2000- 1994- 2000- 1981-
5/1/2011 0 0 0 0 0
5/2/2011 0 0 0 0 0
5/3/2011 0 M 0 0 M
5/4/2011 0 M 0 0 M
5/5/2011 0.31 M T 0 M
5/6/2011 0 M 0.54 0.48 0.5
5/7/2011 0.07 M 0 0.03 0.01
5/8/2011 0 M 0.01 0 0
5/9/2011 0 M 0 0 0
5/10/2011 0 0 0 0 0
5/11/2011 0.25 0 T 0.05 0
5/12/2011 0 0.4 0.45 0 0.21
5/13/2011 T M 0 0.01 0
5/14/2011 0 M 0.01 0.12 0
5/15/2011 0 M T 0 0
5/16/2011 0 0 T 0.01 0
5/17/2011 0 0 0 0 M
5/18/2011 T 0 0 0 M
5/19/2011 0.15 0.1 0.08 0.1 0.05 Site Visit
5/20/2011 0.28 0.1 0.06 0.09 0.09
5/21/2011 0.03 M 0.53 0.65 0.68
5/22/2011 T 0.1 0.11 0.05 0.05
5/23/2011 0 0 0 0 0
5/24/2011 0.74 M 0 0 0
5/25/2011 0.64 1.5 1.38 1.9 1.95
5/26/2011 T 0.9 1.04 0.62 M
5/27/2011 T M 0 0.04 M
5/28/2011 T M T 0.03 0.02
5/29/2011 0.23 1 1 0.26 0.78
5/30/2011 0 M 0 0 0
5/31/2011 0.11 0.1 0.15 0.1 0.33

May Totals 2.81 4.20 5.36 4.54 4.67



Monthly Precipitation Data
Midwestern Regional Climate Center

Clay County, Missouri
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KANSAS CITY 
DOWNTOWN AP 

(234359)
KEARNEY 2 E 

(234387)
KEARNEY 3E 

(234382)

EXCELSIOR 
SPRINGS 4 S 

(232700)
SMITHVILLE LAKE 

(237862)
Period of Record 1934- 2000- 1994- 2000- 1981-
6/1/2011 T M 0.05 0.02 0
6/2/2011 T 0.2 0.21 0.19 M
6/3/2011 0 0 0 0 M
6/4/2011 0 M 0 0 0
6/5/2011 0 M 0 0 0
6/6/2011 0 M 0 0 0
6/7/2011 0 M 0 0 0
6/8/2011 0 M 0 0 M
6/9/2011 0 M 0 0 M
6/10/2011 T M 0 0 T
6/11/2011 T 0 0.05 0.48 0.04
6/12/2011 0 0 0 0 0
6/13/2011 T 0 T 0 0
6/14/2011 T 0 0.02 0.03 0.02
6/15/2011 0 0 0 0 0
6/16/2011 0.02 M 0 0 0
6/17/2011 0.37 M 0.04 0.32 0.57
6/18/2011 0.08 0.3 0.58 0.28 0.12
6/19/2011 2.19 0.7 0.63 0.18 0.59
6/20/2011 0.2 M 0.02 0.26 0
6/21/2011 0.02 M 0.2 0.2 0.28
6/22/2011 0 M 0 0.02 0
6/23/2011 0 M 0 0 0
6/24/2011 0 M 0 0 0
6/25/2011 0.09 M 0 0 0.51
6/26/2011 0 0.3 0.26 0.13 0.02
6/27/2011 1.33 1.5 1.68 1.37 1.55
6/28/2011 0 M 0 0.02 0 Wet Event
6/29/2011 0 M 0 0 0
6/30/2011 0 M 0 0 0

June Totals 4.30 3.00 3.74 3.50 3.70



Monthly Precipitation Data
Midwestern Regional Climate Center

Clay County, Missouri
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KANSAS CITY 
DOWNTOWN AP 

(234359)
KEARNEY 2 E 

(234387)
KEARNEY 3E 

(234382)

EXCELSIOR 
SPRINGS 4 S 

(232700)
SMITHVILLE LAKE 

(237862)
Period of Record 1934- 2000- 1994- 2000- 1981-
7/1/2011 0 M 0 0 0
7/2/2011 T M 0 0 0
7/3/2011 0.37 M 0 0 T
7/4/2011 0 M 0.4 0.54 0.11
7/5/2011 0 M 0 0 0
7/6/2011 0 0 0 0 M
7/7/2011 2.25 0.4 0.85 0.1 M
7/8/2011 0 1.4 0.48 2.92 0.12
7/9/2011 0 0 0 0.02 0
7/10/2011 0 0 0 0.01 0
7/11/2011 0.03 M 0.02 0.04 0.15
7/12/2011 0.6 0 0 0 0
7/13/2011 0 0.2 0.28 0.42 0.3
7/14/2011 0 0 0 0.01 M
7/15/2011 0 M 0 0 M
7/16/2011 0 M 0 0 0
7/17/2011 0 M M 0 0
7/18/2011 0 M M 0 0
7/19/2011 0 0 M 0 0
7/20/2011 0 0 M 0 0
7/21/2011 0 M M 0 0
7/22/2011 0 M M 0 0
7/23/2011 0 M M 0 0
7/24/2011 T M 0 0 0
7/25/2011 0 M 0 0 0
7/26/2011 0 M 0 0 0
7/27/2011 0 M 0 0 0
7/28/2011 T M 0 0 0
7/29/2011 0.03 0.3 0.2 0 0.68
7/30/2011 T M 0 0.12 0.59
7/31/2011 0 0.5 0.58 0.43 0

July Totals 3.28 2.80 2.81 4.61 1.95
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KANSAS CITY 
DOWNTOWN AP 

(234359)
KEARNEY 2 E 

(234387)
KEARNEY 3E 

(234382)

EXCELSIOR 
SPRINGS 4 S 

(232700)
SMITHVILLE LAKE 

(237862)
Period of Record 1934- 2000- 1994- 2000- 1981-
8/1/2011 0 M 0 0.1 0
8/2/2011 0 M 0 0 0
8/3/2011 0 M 0 0 0
8/4/2011 T M 0 0 0
8/5/2011 0.08 0.2 0.15 0.03 M
8/6/2011 T 0.1 0.26 0.3 0.12
8/7/2011 0.14 0.1 M 0 0.01
8/8/2011 0.16 M 0.52 0.92 0.75
8/9/2011 0 M T 0 0
8/10/2011 0 M 0 0 0
8/11/2011 0 M 0 0 0
8/12/2011 0.97 0.1 0.17 0.37 0.1
8/13/2011 0 0.2 0.14 0.37 0.29
8/14/2011 0 0 0 0 0
8/15/2011 0.63 M 0 0 0.05
8/16/2011 0.01 0.2 0.22 0.19 0.17
8/17/2011 0 0.2 0 0.1 M
8/18/2011 1.27 M 0 0 M
8/19/2011 0.09 M 0.98 0.95 0.76
8/20/2011 1.97 0.5 0.51 0.79 1.14
8/21/2011 0 M 0 0 0.01
8/22/2011 0.08 M 0 0.01 0
8/23/2011 T M 0.71 0.33 0.6
8/24/2011 0 M 0 0 0
8/25/2011 0 M 0 0 M
8/26/2011 0 M 0 0 0
8/27/2011 0 M 0 0 0
8/28/2011 0 M 0 0 M
8/29/2011 0 M T 0 0 Dry Event
8/30/2011 M 0 0 0 0

August Totals 5.40 1.60 3.66 4.46 4.00

Sum 15.79 11.6 15.57 17.11 14.32
Count 121 49 114 122 102
Average 0.13 0.24 0.14 0.14 0.14
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KC Downtown AP Kearney 2E
2011 2011

January 0.87 0 1.13

February 2.16 1.7 1.02

March 1.37 1.5 2.38

April 3.39 4.2 3.27

May 2.81 4.2 4.55

June 4.3 3 4.73

July 3.28 2.8 3.61

August 5.4 1.6 3.62

September --- --- ---

October --- --- ---

November --- --- ---

December --- --- ---

Totals 23.58 19 24.31
Notes:
M = Missing
T = Trace

Midwestern Regional Climate Center
Illinois State Water Survey
2204 Griffith Drive
Champaign, IL  61820-7495
Data Generated 8/30/2011

1971-2000 
Normals



APPENDIXF Other Site Observation Photographs 

  

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 1 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

Hwy 92 Bridge.   

The beginning of the stream 
inspection for Clear Creek. 

General sample location area for 
CC-US. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 2 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Clear Creek downstream 
from inspection point CC-002. 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 3 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Fallen trees along bank downstream 
of inspection point CC-002. 
 
GPS coordinates: 
N. 97.34431 /  W 39.36664 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 4 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Bank erosion downstream of 
inspection point CC-002. 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 5 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Log Jam located downstream of 
inspection point CC-003. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 6 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View downstream of inspection 
point CC-004.  

Note left bank erosion and right 
bank point bar.   

Log Jam shown further 
downstream. 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 7 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Log Jam located downstream of 
inspection point CC-005. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 8 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

A 12-inch diameter blue PVC pipe 
located downstream of inspection 
point CC-009. 

Pipe is full of sediment.   

No discharge or flow observed 
from pipe.   

Origin of pipe is unkown. 

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 9 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Close up view of 12-inch diameter 
blue PVC pipe. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Site Inspection Project No. 
16530758 

Photo No. 10 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Downstream view of Jessie James 
Road Bridge.   

The bridge is the end of the stream 
inspection for Clear Creek. 

The bridge is the general location 
for sample CC-DS. 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 11 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

Home Avenue Bridge. 

The beginning of the stream 
inspection for Fishing River. 

General sample location area for 
FR-US. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 12 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Approximately 475 feet 
downstream of Home Avenue 
Bridge. 

Exposed bedrock is shown in 
stream channel. 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 13 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Approximately 500 feet 
downstream of Home Avenue 
Bridge. 

Exposed bedrock is shown in 
stream channel. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 14 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Approximately 600 feet 
downstream of Home Avenue 
Bridge. 

Rocky stream channel shown.   



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 15 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Bend in stream near inspection 
point FR-001.   

Note undercut of trees on left bank.   

Residential barn shown in 
background. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 16 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Dump site of asphalt roofing 
shingles downstream of inspection 
point FR-002.  

GPS coordinates: 
N. 39.30582 / W. 94.45615 

Pile of asphalt shingles 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 17 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View downstream of inspection 
point FR-002. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 18 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Log Jam located upstream of 
inspection point FR-003. 

GPS coordinates: 
N. 39.30545 / W. 94.45506 



 
PHOTOGRAPH LOG 

Client Name:   Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 19 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

A drainage feature full of 
silt/sediment near a residential brick 
home. 

Residential brick home shown in 
background. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 20 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Log Jam located downstream of 
inspection point FR-004. 

GPS coordinates: 
N. 39.30371 / W. 94.44985 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 21 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Bank erosion downstream of 
inspection point FR-008.   

Kansas City Wastewater Treatment 
Facility located in background. 

The wastewater facility is the end of 
the stream inspection for Fishing 
River. 

General sample location for FR-DS. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Site Inspection Project No. 
16530758 

Photo No. 22 

 

Date Taken: 5/19/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

Kansas City Wastewater Treatment 
Facility entrance gate. 

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Wet Event Project No. 
16530758 

Photo No. 23 

 

Date Taken: 6/28/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Clear Creek at Hwy 92 
Bridge.   

General sample location area for 
CC-US during wet sample event. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Wet Event Project No. 
16530758 

Photo No. 24 

 

Date Taken: 6/28/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Clear Creek and general 
sample location for CC-DS during 
the wet sample event. 

Jessie James Road Bridge is shown 
downstream.   

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Wet Event Project No. 
16530758 

Photo No. 25 

 

Date Taken: 6/28/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of vegetation near the 
downstream section of Clear Creek 
in the vicinity of where sample    
CC-DS was collected during the 
wet sample event. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Wet Event Project No. 
16530758 

Photo No. 26 

 

Date Taken: 6/28/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of surface water for sample     
FR-DS collected from left bank of 
Fishing River. 

View of PVC dipper used for 
sample collection activities during 
the wet sample event. 

 

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Dry Event Project No. 
16530758 

Photo No. 27 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

View of Clear Creek and general 
sample location area for CC-US 
during the dry sample event. 

Hwy 92 Bridge is shown upstream.   

  

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Dry Event Project No. 
16530758 

Photo No. 28 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Clear Creek downstream 
from Hwy 92 Bridge during the dry 
sample event.  

 

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Dry Event Project No. 
16530758 

Photo No. 29 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

View of Clear Creek and general 
sample location area for CC-DS 
during the dry sample event. 

View from Jessie James Road 
Bridge.   

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Clear Creek – Dry Event Project No. 
16530758 

Photo No. 30 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Clear Creek downstream of 
Jessie James Road Bridge.   

View from Jessie James Road 
Bridge.   

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Dry Event Project No. 
16530758 

Photo No. 31 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

View of Fishing River upstream 
from Home Avenue Bridge during 
the dry sample event.  

View from Home Avenue Bridge.   

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Dry Event Project No. 
16530758 

Photo No. 32 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Fishing River and general 
sample location area for FR-US 
during the dry sample event. 

View from Home Avenue Bridge.  

 



 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Dry Event Project No. 
16530758 

Photo No. 33 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Upstream 

Description: 

View of Fishing River upstream 
from Kansas City Wastewater 
Treatement Facility. 

View of general area where sample 
FR-DS was collected during the dry 
sample event. 

 

 
PHOTOGRAPH LOG 

Client Name:  Clay County Site Location:  Fishing River – Dry Event Project No. 
16530758 

Photo No. 34 

 

Date Taken: 8/29/2011 
Photographer: ALS/KDS 

Direction: Downstream 

Description: 

View of Fishing River and general 
sample location area for FR-DS 
during the dry sample event. 

View of Fishing River downstream 
from Kansas City Wastewater 
Treatement Facility. 

 



APPENDIXG  EPA Review of the Revisions to Missouri’s WQS  

  

 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VII 
901 NORTH 5TH STREET 

KANSAS CITY, KANSAS 661 01 

AUG l6 2011 
OFFICE OF 
REGIONAL ADMINISTRATOR 

Ms. Sara Parker Pauley 
Director 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, Missouri 65102 

Dear Ms. Pauley: 

The United States Environmental Protection Agency has completed its review of the revisions to 
Missouri's Water Quality Standards under Missouri's Code of State Regulations (CSR), Division 20, 
Chapter 7. The Missouri Department of Natural Resources sent the revisions package to the EPA for 
review, as required under federal regulations at 40 CPR §131.20, in a letter dated November 2, 2009. 
The new or revised water quality standards were approved by the Missouri Clean Water Commission on 
July 1, 2009, published in the Code of State Regulations on September 30, 2009, and formally submitted 
to the EPA with the Attorney General certification on November 5, 2009. 

Under section 303(c) ofthe Clean Water Act (33 U.S.C. § 1313(c), states are to review their WQS at 
least every three years and submit any revised or new WQS to the EPA for review and approval. 
Federal regulations at 40 CFR §§ 131.20, 131.21, and 131.22 implement these requirements. The 
November 5, 2009, submission addressed by this letter encompasses a set of revisions of WQS proposed 
by the MDNR and adopted by the MCWC on July 1, 2009. The proposed rules were published in the 
Missouri Register on March 2, 2009, which marked the beginning of the public comment period that 
ended on May 13,2009. The MCWC held a public hearing on May 6, 2009, to receive public input and 
comment on the proposed WQS revisions. Based on our review, Missouri's public participation process 
is consistent with and satisfies the procedural requirements of 40 CFR § 131.20. 

Missouri's previous review and revision of its WQS regulations at 10 CSR 20-7.031 was completed and 
adopted by the MCWC in 2005. On March 28, 2006, Missouri submitted new and revised standards to 
the EPA. The EPA reviewed Missouri's submission and took action to partially approve and partially 
disapprove them in its decision letters to the MDNR dated April28, 2006; February 20, 2007; April27, 
2007; and June 30, 2009. In addition, the EPA made several determinations regarding whole body 
contact recreation use designations. On October 30, 2006, the EPA determined new and revised 
standards were necessary for 99 waters. On December 12, 2008, and October 29, 2009, the EPA 
determined new and revised standards were necessary for a segment of the Mississippi River. Several of 
the revisions contained in the MDNR's November 5, 2009, WQS submission are in response to the 
EPA's decisions and determinations. 

TODAY'S DECISION 

As the Regional Administrator, I am charged with the responsibility of reviewing and approving or 
disapproving new or revised state WQS under section 303( c) of the CWA. With this letter, the EPA is 
approving a portion of the new or revised WQS submitted by the MDNR. The EPA is not taking action 

RECYCLE~ 
....,._CCINTMIIMC'fi::UD-.d 



on certain provisions included in the MDNR's submission that are not new or revised WQS. The 
provisions addressed in today's decision are listed below. The enclosure to this letter provides a more 
detailed description of the EPA's rationale for approving or disapproving the new or revised WQS and 
for not taking action on provisions that are not new or revised WQS. 

Section 1 - Items EPA is Approving 
A. 	 10 CSR 20-7.031 (1) Definitions (K) Escherichia coli 
B. 	 10 CSR 20-7.031 (4) Specific Criteria (C) Bacteria 
C. 	 10 CSR 20-7.031 Table A- Bacteria Criteria 
D. 	 10 CSR 20-7.031 Revisions to Copper and Zinc Criteria 
E. 	 Table K: Site-Specific Criteria for Sni-a-Bar Creek 
F. Table H: Revisions to Stream Class 
G. Table H: Resegmentation of Classified Waters 
H. 	Table H: New Water Bodies Added 
I. 	 Table H: Water Bodies Deleted 
J. 	 Table H: Corrected Uses for Plattin Creek (WBID 1731) 
K. 	Table G: Aquatic Life Used Added to Milan Lake North (Previously named Milan Lake (Old)) 

(WBID7144) 
L. 	 Table G: Deletion of Two Lakes 

Section 2 - Decision on Recreational Use Designations 
A. 	 Approved- Whole Body Contact-Category B Use Designations for 77 Water Bodies 
B. 	 Approved- Secondary Contact Recreation Use Designations for 162 Water Bodies 
C. 	 Approved- Waters with No Recreational Use Designations for 5 Water Bodies 
D. 	Disapproved- Removal of Whole Body Contact-Category B Use Designations for 17 Water 

Bodies 
E. Disapproved- SCR Use Designations on 4 Water Bodies 

Section 3 - Decision on Antidegradation 
A. Disapproved- 10 CSR 20-7.031 (2) Antidegradation (D) 

Section 4 - Decision on Nutrient Criteria 
A. 	 Approved- 10 CSR 20-7.031 (4) Specific Criteria (N) Nutrients (3), Table M 
B. Disapproved -10 CSR 20-7.031 (3)(N) Nutrients and Chlorophyll (except as noted in Section 

4.A. above) 

Section 5 - Other Items EPA is Disapproving 
A. Removal of Irrigation Use on the Mississippi River (WBID 1707.03) 
B. 	 East Fork Locust Creek and Little East Fork Locust Creek Site-Specific Dissolved Oxygen 

Criteria 
C. 	 Removal of Drinking Water Supply Use on Prairie Home C.A. Lakes (WBID 7444) 

Section 6 - Items on which EPA is Taking No Action 
A. Nonsubstantive Changes to 10 CSR 20-7.031 

Section 7(a)(2) of the Endangered Species Act (16 U.S.C. § 1536) requires that federal agencies, in 
consultation with the United States Fish and Wildlife Service, ensure that their actions are not likely to 
jeopardize the continued existence of federally listed threatened or endangered species or result in the 
destruction or adverse modification of designated critical habitat of such species. Regarding today's 



approval actions, the EPA is making its decision subject to the outcome of consultation under section 7 
of the Endangered Species Act. 

We encourage Missouri to continue to update its WQS through the triennial review process. If you have 
any questions regarding this matter, please contact John DeLashmit, Chief, Water Quality Management 
Branch, at (913) 551-7821 or delashmit.john@epa.gov. 

Karl Brooks 

Enclosure 

cc: 	 Leanne Tippett Mosby, MDNR 
John Madras, MDNR 
John Hoke, MDNR 
Charlie Scott, U.S. Fish and Wildlife Service 
Andy Roberts, U.S. Fish and Wildlife Service 

mailto:delashmit.john@epa.gov


 

 

 

 

    

 

 

    

   

   

  

    

   

   

 

   

  

   

  

 

   

     

 

 

 

 

   

  

  

 

 

 

    

 

  

 

 

   

  

     

    

   

  

 

   

     

    

ENCLOSURE
 

EPA REGION VII APPROVAL OF PORTIONS OF THE
 

MISSOURI 2009 WATER QUALITY STANDARDS
 

Under Section 303(c) of the Clean Water Act, the Administrator of the U. S. Environmental 

Protection Agency is charged with reviewing and approving or disapproving state-adopted new 

or revised water quality standards. This authority has been delegated to the ten EPA Regional 

Administrators. The EPA’s regulations provide that “The Regional Administrator’s approval or 

disapproval of a State water quality standard shall be based on requirements of the Act as 

described in §§131.5 and 131.6. (40 CFR 131.21(b)). The EPA regulations at 40 CFR §131.5 

provide that the EPA must review the new or revised WQS and determine: 

(1)	  Whether the State has adopted water uses that are consistent with the requirements of 

CWA; 

(2)  Whether the State has adopted criteria that protect the designated water uses; 

(3)	  Whether the State has followed its legal procedures for revising or adopting 

standards; 

(4)	  Whether the State standards that do not include the uses specified in section 

101(a)(2) of the Act are based upon appropriate technical and scientific data and 

analyses, and 

In addition, 40 CFR § 131.6 specifies minimum requirements for WQS submissions. 

The Sections below contain italicized language representing the Missouri water quality standard 

rules per 10 CSR 20-7.031. Underlined words represent additions to existing provisions within 

10 CSR 20-7.031, and strike-through words are those that have been deleted from 10 CSR 20

7.031. 

SECTION 1 – ITEMS the EPA IS APPROVING 

1.A. Approved – 10 CSR 20-7.031 (1) Definitions (K) Escherichia coli 

Missouri revised its definition for the indicator bacteria relied upon for the criteria to protect 

human health during recreational activities. 

(K)  Escherichia coli (E. coli) - A type of fecal coliform bacteria found in the intestines of 

animals and humans.  The presence of E. coli in water is a strong indication of recent 

sewage or animal waste contamination.  Sewage may contain many types of disease-

causing organisms (pathogens).  Fecal coliform bacteria - A group of bacteria 

originating in intestines of warmblooded animals which indicates the possible presence 

of pathogenic organisms in water. 

Previously, Missouri’s WQS identified fecal coliform as the indicator bacteria. The revision 

deletes the definition for fecal coliform and adds text defining Escherichia coli (E. coli). 

Missouri’s transition from using fecal coliform to using E. coli as an indicator organism is 

1
 



 

 

  

 

 

    

 

     

     

    

   

 

   

  

   

  

    

   

  

   

   

    

   

      

  

   

    

    

     

 

 

    

  

   

    

    

  

  

  

  

 

    

 

    

  

 

   

    

consistent with the EPA’s criteria recommendations to protect human health established pursuant 

to section 304(a) of the CWA.  As such, the EPA approves the revisions to the definition. 

1.B. Approved – 10 CSR 20-7.031 (4) Specific Criteria (C) Bacteria 

Missouri revised its specific criteria for bacteria. In 2006, Missouri adopted E. coli criteria for 

the protection of human health. The standards included a transition time when either fecal 

coliform or E. coli criteria could be used for determining use attainment. The recent revisions 

serve to complete the transition from fecal coliform to E. coli. 

(4)(C) Bacteria. The protection of whole body contact recreation is limited to classified 

waters designated for that use. Either of the following bacteria criterion shall apply until 

December 31, 2008; at which time, only E. coli criterion shall apply. The recreational 

season is from April 1 to October 31. 

1. Fecal coliform bacteria  the fecal coliform count shall not exceed the criterion 

listed in Table A as a geometric mean during the recreational season in waters 

designated for whole body contact recreation.The fecal coliform count shall not exceed 

two hundred (200) per one hundred milliliters (100 mL) at any time in losing streams. 

For waters designated for secondary contact recreation, the fecal coliform count shall 

not exceed one thousand eight hundred (1,800) per one hundred milliliters (100 mL) as a 

geometric mean during the recreational season; or 

2. E. coli bacteria - The E. coli count shall not exceed the criterion listed in Table 

A as a geometric mean during the recreational season in waters designated for whole 

body contact recreation. The E. coli count shall not exceed one hundred twenty-six (126) 

per one hundred milliliters (100 mL) at any time in losing streams. For waters designated 

for secondary contact recreation, the E. coli count shall not exceed one thousand one 

hundred thirty-four (1,134) per one hundred milliliters (100 mL) as a geometric mean 

during the recreational season. 

Consistent with the EPA’s 1986 criteria recommendation for establishing bacteria criteria for the 

protection of human health, Missouri has revised its WQS to complete the transition to E. coli. 

The changes delete language that referred to the EPA’s outdated criteria recommendations for 

fecal coliform and retains the reference to the EPA’s bacteria criteria recommendations, pursuant 

to section 304(a) of the CWA. The revisions above are consistent with federal regulations at 40 

CFR 131.11(a), which require states to adopt criteria to ensure protection of the designated uses 

taking into consideration the EPA’s 304(a) criteria guidance. As such, the EPA approves the 

revised language. See below for the EPA’s review and approval of the associated criteria in 

Table A of Missouri’s WQS. 

1.C. Approved – Table A:  Bacteria Criteria 

Missouri revised the criteria for the protection of Whole Body Contact Recreation. The state’s 

submission contains two revisions (Table 1): 

� Deletion of the fecal coliform criteria 

� Revisions to the criterion to protect WBCR – Category B. 
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Table 1.  Revisions to 10 CSR 20-7.031 Table A:  Criteria for Designated 

Whole Body Contact (WBC) Uses. 

Pollutant (/100mL) WBC-A WBC-B SCR 

Fecal Coliform Bacteria* 200 1800 

E. coli Bacteria** 126 548 206 1134 

**Geometric mean during the recreational season in waters designated for 

recreation or at any time in losing streams. The recreational season is from 

April 1 to October 31. 

Federal regulations describe that states are to adopt designated uses and criteria to protect those 

uses.  Specifically, “states may adopt sub-categories of a use and set the appropriate criteria to 

reflect the varying needs of such sub-categories of uses ...” (40 CFR § 131.l0(c)). With respect to 

criteria, the regulations say that states should establish numerical values based on 304(a) 

guidance, 304(a) guidance modified to reflect site-specific conditions, or other scientifically 

defensible methods (40 CFR § 131.l1(b)). The EPA’s 1986 304(a) guidance document for 

bacteria criteria
1
 explains the revised recommendation to use E. coli, rather than fecal coliform, 

as the indicator bacteria for protecting human health. In its September 8, 2000 letter, the EPA 

encouraged Missouri to adopt the EPA’s 1986 updated bacteriological ambient water quality 

criteria to support its WBCR use. In its 2006 submission, Missouri took steps to transition from 

fecal coliform to E. coli. The EPA approved Missouri’s criteria for WBCR – Category A and 

Secondary Contact Recreation.  Missouri’s 2009 revisions to Table A of the state’s WQS 

complete the transition by deleting the fecal coliform criteria and retaining the E. coli criteria as 

the indicator organism for protecting designated recreational uses. Missouri’s decision to delete 

the fecal coliform criteria is consistent with federal regulations (40 CFR 131.11) and EPA’s 

criteria recommendations, pursuant to section 304(a) of the CWA. As such, EPA approves the 

deletion of the fecal coliform criteria. 

In addition, the 1986 criteria document includes a range of acceptable criteria numbers for E. coli 

based on the risk level chosen by the state. For example, the recommended criterion for an illness 

rate of 8 per 1000 swimmers is 126 colonies per 100 milliliters (colonies/100 mL), which is the 

criterion Missouri adopted and the EPA approved for the WBCR – Category A designated use in 
2

Missouri’s WQS. As discussed in the fact sheet for the 2004 BEACH Act rule,  the 

epidemiological data upon which the EPA based its 1986 bacteria criteria underwent an external 

peer review.
3 

The reviewers evaluated the EPA’s analysis of the study data relating illness rates 

to bacteria concentrations and found: 

1 
EPA. 1986. Ambient Water Quality Criteria for Bacteria – 1986. U.S. Environmental Protection Agency. EPA 

440/5-84-002. January 1986. http://www.epa.gov/waterscience/criteria/library/ambientwqc/bacteria1986.pdf 
2 

EPA. 2006. Water Quality Considerations for Coastal Recreation Waters – Considerations for States as they Select 

Appropriate Risk Levels. U.S. Environmental Protection Agency. EPA-823-F-06-012. August 2006. 

http://pubweb.epa.gov/waterscience/beaches/rules/bacteria-risk-level-factsheet.htm#content 
3 

External Peer Review of EPA Analysis of Epidemiological Data from EPA Bacteriological Studies, February 

2004, available in the public record for the BEACH Act rule, Docket ID No. OW-2004-0010. 

3
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“…the existing data do not support the relationship between rates beyond the 

level of 1.0% of swimmers and their correlating bacteria concentrations… Based 

on that peer-reviewed information, EPA does not believe at this time that a state’s 

water quality standards for fresh waters based on any geometric mean or single 

sample maximum higher than the levels associated with an illness rate of 1.0% 

would be as protective of human health as EPA’s 1986 bacteria criteria.” 

The fact sheet also discusses state flexibility in selecting the illness rate: “States opting to protect 

their fresh coastal recreation waters with criteria associated with risk levels within the 0.8% to 

1.0% range should recognize that this is a risk management decision analogous to selecting 

alternate risk levels when adopting human health criteria for carcinogens, and thus would not 

require a use attainability analysis as described by the federal regulations at 40 CFR § 131.10.” It 

states further that “risk levels in the 0.8% to 1.0% range all protect primary contact recreation.” 

The criteria associated with this range of illness rates are 126 to 206 colonies/100 mL. Missouri’s 

revised WQS adopt 206 colonies/100 mL to protect WBCR – Category B. 

In a letter dated April 28, 2006, the EPA stated it was not acting on the criterion for WBCR – 

Category B Missouri had adopted in the 2005 revisions to its water quality standards regulations.  

The criterion was 548 colonies/100 mL, which was based on the 1.4% illness rate.  In its 2009 

WQS submission, Missouri revised the WBCR – Category B E. coli criterion from 548 to 206 

colonies/100 mL, which is equivalent to a 1.0% illness rate. As discussed above, the revised 

criterion is as stringent as the EPA’s guidance criteria under section 304(a) of the CWA. 

Consequently, the criterion is sufficient to protect designated uses and consistent with the EPA’s 

regulations at 40 CFR §§ 131.6(c) and 131.11(b)(1)(ii).  As such, the EPA is approving the 

revisions to Missouri’s bacteria criteria to protect recreational uses. 

1.D. Approved – Table A: Revisions to Copper and Zinc Criteria 

10 CSR 20-7.031 Table A – Chronic Copper Criteria 

10 CSR 20-7.031 Table A – Acute Zinc Criteria 

10 CSR 20-7.031 Table A – Chronic Zinc Criteria 

10 CSR 20-7.031 Table A – Revised the table of criteria values for copper and zinc to 

correspond to revised equations 

Missouri revised the following components of the equations for their chronic copper, acute zinc, 

and chronic zinc criteria (old value is struck and new value is in bold) for the protection of 

aquatic life to be consistent with the EPA’s recommended criteria pursuant to section 304(a) of 

the Clean Water Act: 

Copper 
(0.88450.8545*ln(Hardness) − 2.0449531.702)

Missouri’s Chronic (ug/L): e  * 0.960 (ug/L) 
(0.8545*ln(Hardness) − 1.702)

EPA’s Chronic (ug/L): e  * 0.960 (ug/L) 

Zinc 
(0.8473*ln(Hardness) + 0.8842110.884)

Missouri’s Acute (ug/L): e  * 0.9780.98 (ug/L) 
(0.8473*ln(Hardness) + 0.884)

EPA’s Acute (ug/L): e  * 0.978 (ug/L) 
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(0.8473*ln(Hardness) + 0.7852710.884)
Missouri’s Chronic (ug/L): e  * 0.9860.98 (ug/L) 

(0.8473*ln(Hardness) + 0.884)
EPA’s Chronic (ug/L): e  * 0.986 (ug/L) 

Missouri expresses its metals criteria to protect aquatic life in dissolved concentrations. The 

expression of metals criteria in the dissolved fraction is consistent with the EPA’s 

recommendations because the dissolved fraction more closely approximates the bioavailable 

fraction of metal in the water column than does the total recoverable fraction. The hardness-

dependent metals have a conversion factor applied to the equation to account for the dissolved 

fraction. The freshwater conversion factors in Missouri’s revised zinc criteria differ slightly, but 

not substantively, from the EPA’s national criteria recommendations. The EPA recommends a 

conversion factor of 0.978 and 0.986 for the acute and chronic equations, respectively. Missouri 

chose to have the identical conversion factor of 0.98 for both equations. The final criteria values 

in the associated hardness table show no change to the resulting hardness-dependent criteria as a 

result of rounding the conversion factor. The equations to derive chronic copper criteria, acute 

zinc criteria, and chronic zinc criteria is consistent with the EPA’s recommendations pursuant to 

Section 304(a) of the CWA and are considered consistent with the EPA’s implementing 

regulations at 40 C.F.R. § 131.11(b)(1)(i) and are hereby approved. 

1.E. Approved – Table K:  Interim Site-Specific Criteria for Sni-a-Bar Creek 

Missouri adopted interim site-specific dissolved oxygen criteria for Sni-a-Bar Creek in Jackson 

County.  The site-specific criteria are to be applicable from July 1 to September 30 during 

baseflow conditions.  The site-specific criteria applies from the discharge outfall for the City of 

Blue Springs wastewater treatment facility to 5 miles downstream (W 94º7’19.29”, N 

39º2’28.51”), as described in Table K of Missouri’s WQS (Table 2). For these three summer 

months, the creek is to maintain a daily minimum of 4.0 milligrams per liter (mg/L) DO and a 

daily average of at least 4.4 mg/L. During other flow conditions or at other times of the year, 

Missouri’s specific DO criterion of 5.0 mg/L for the protection of aquatic life and warm-water 

fisheries is applicable.  

Table 2.  Excerpt from the newly adopted Table K in Missouri’s WQS (10 CSR 20-7.031) 
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Because the weight of evidence from multiple considerations indicates that an alternative criteria 

may be appropriate for this creek, EPA is approving this interim DO criteria of 4.4 mg/L as a 

daily average and 4.0 mg/L as a daily minimum for the five-mile segment of Sni-a-Bar Creek 

specified in Missouri’s WQS as being based on a sound scientific rationale and protective of the 

designated use.  As noted above in Table K in Missouri’s WQS (10 CSR 20-7.031), these interim 

criteria expire on October 31, 2014, after which the current Table A DO criteria of 5.0 mg/L will 

be in effect.  According to the information presented in Missouri’s submission, the criteria ensure 

the highest attainable level of DO is maintained in Sni-a-Bar and will be protective of the aquatic 

life designated use.  The interim criteria to support the designated use until October 31, 2014, 

was set at what is highest attainable in Sni-a-Bar Creek – a daily average of 4.4 mg/L and a daily 

minimum of 4.0 mg/L.  

The interim site-specific criteria are more stringent than the EPA’s recommended criteria when 

early life stages are absent, but are less stringent than the EPA’s when early life stages are 

present. The EPA evaluated fish data gathered by the Missouri Department of Conservation and 

found that there are fish species present in Sni-a-Bar Creek that have early life stages during the 

proposed period of applicability of the alternate criteria (July through September). Nevertheless, 

the habitat and the presence of these species and the data on DO levels in Sni-a-Bar Creek, in 

conjunction with the reference stream study, indicate the aquatic community in Sni-a-Bar Creek, 

including early life stages, has adapted to and is maintained by a lower level of DO. Given the 

findings that early life stages have adapted to the lower level of DO, EPA agrees with the state’s 

findings that the site specific criteria for Sni-a-Bar Creek protect the aquatic life use.  

While the EPA is approving the interim site-specific criteria, the EPA expects to coordinate with 

Missouri and the City of Blue Springs on the collection of additional information to provide 

further confirmation that the site-specific criteria protect the designated use. The EPA expects 

the City to investigate and provide additional information about the aquatic community in Sni-a-

Bar Creek and demonstrate that the level of sediment oxygen demand observed in Sni-a-Bar 

Creek does indeed represent a “naturally occurring condition.”  However, should the result of the 

additional studies indicate that the creek is not fully maintaining the expected biological 

community or that alternative waste water treatment is needed to decrease oxygen demanding 

loads to the stream, then the EPA expects the criteria to be modified appropriately to ensure the 

designated aquatic life use is maintained.  

The results of the Sni-a-Bar Creek study are highly site-specific. Should Missouri wish to 

establish additional alternate criteria in its WQS in the future, EPA strongly recommends that the 

agency be consulted early in the process. Coordinating early with EPA will enable the agency to 

provide technical assistance during the study design phase and insight regarding consistency with 

national policy and guidance. 

1.F. Approved – Table H: Revisions to Stream Class 

Missouri’s WQS include a classification for all water bodies listed in Table H. Each classified 

stream is identified as Class P, P1, or C, which are defined in Missouri’s regulations (10 CSR 20

7.031(1)(F)) as the following: 
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�	 Class P – Streams that maintain permanent flow even in drought periods. 

�	 Class P1 – Standing-water reaches of Class P streams. 

�	 Class C – Streams that may cease flow in dry periods but maintain permanent 

pools which support aquatic life. 

Under Missouri’s classification scheme, smaller streams found in the upper parts of watersheds 

are identified as Class C because they do not maintain permanent flow, while the streams to 

which they are tributary might be Class P or P1. In its 2009 submission, Missouri corrected the 

stream classifications for Dry Branch (WBIDs 1405 and 1406) and Pruett Creek (WBIDs 1857 

and 1858). In both cases, MDNR explained that the WQS had erroneously identified the 

downstream portions of the streams as Class C and the upstream portions as Class P. In fact, the 

reverse should have been the case since the perennial segment (Class P) will naturally be 

downstream from the intermittent or ephemeral segment containing perennial pools. The 

correction will ensure that related implementing regulations (e.g., mixing zones) are applied in a 

manner protective of the designated uses under the expected flow conditions. The revisions 

(Table 3) are consistent with 40 CFR §§ 131.10, and as such, the EPA approves the correction to 

the stream classification for Dry Branch and Pruett Creek. 

Table 3. Water bodies for which Missouri corrected the Class. 

Water 

Body ID 

Water Body 

Name 

Old 

Class 

New 

Class 

County 

Downstream 
HUC8 

1405 Dry Br. C P Greene 10290106 

1406 Dry Br. P C Greene 10290106 

1857 Pruett Cr. C P Crawford 07140102 

1858 Pruett Cr. P C Crawford 07140102 

1.G.Approved – Table H: Resegmentation of Classified Waters 

Missouri submitted revised segment descriptions for a number of waters that were a result of one 

classified water body being divided into two segments or two classified water bodies being 

combined into one segment. The extent of the classified waters, as defined by the upstream and 

downstream legal descriptions, were unchanged. That is, the most upstream and downstream 

legal descriptions from the Table H submitted to the EPA in 2006 were retained for the revised 

segments in Missouri’s 2009 submission to the EPA. There were a few instances where the legal 

description was revised to correct a previous error. Those changes are detailed in the Explanation 

column of Table 4. In some cases, the total length of the classified segments appears to change, 

but MDNR confirmed these changes are a result of a more precise system for measuring the 

stream length using updated Geographic Information System (GIS) data. 

The EPA has reviewed the resegmented water bodies, as identified in Table 4 of this document, 

and finds the changes to be consistent with CWA and its implementing federal regulations, and 

are hereby approved. The EPA’s decision on the revisions or omissions related to the designated 

uses of these waters is addressed below in Section 2. 

1.H.Approved – Table H: New Water Bodies Added 
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Missouri added several new water bodies to its table of classified streams, Table H of 10 CSR 

20-7.031.  In classifying Black Creek (WBID 3825), Cave Creek (WBID 3818), Deer Creek 

(WBID 3826) and River des Peres (WBID 3827), Missouri assigned a Class C or P to each water 

body per the method described in the Final Classification Guidelines for Water Body 

Classification,
4
 a Clean Water Commission-approved document intended to provide guidance on 

assigning the appropriate Class to water bodies based on the hydrologic conditions. Missouri also 

designated uses for Livestock and Wildlife Watering (LWW), the Protection of Warm Water 

Aquatic Life and Human-Health Fish Consumption (AQL), and recreational uses.  

Federal regulations at 40 CFR § 131.10 state that “the classification of the waters of the State 

must take into consideration the use and value of water for public water supplies, protection and 

propagation of fish, shellfish and wildlife, recreation in and on the water, agricultural, industrial, 

and other purposes including navigation.” The regulations further explain that “a State is not 

required to conduct a use attainability analysis…whenever designating uses which include those 

specified in section 101(a)(2) of the Act.” (40 CFR 130.10(k)). Missouri’s designation of AQL 

and WBCR – Category B for Black Creek, Cave Creek, and Deer Creek is consistent with the 

goal uses specified in section 101(a)(2) of the CWA and consistent with the implementing 

federal regulations. Missouri’s designation of the protection of LWW is consistent with 40 CFR 

§ 131.10(a), which requires states to consider other beneficial uses beyond those specified in 

section 101(a)(2) of the CWA. As such, the EPA approves the new classification of Black Creek, 

Cave Creek, and Deer Creek and the associated designated uses (Table 5). The EPA also 

approves Missouri’s decision to classify the 2.6-mile segment of the River des Peres and assign 

LWW and AQL as designated uses; the decision on the secondary contact recreation use 

designation for the River des Peres (WBID 3827) is addressed in Section 2.B., below. 

1.I.Approved – Table H: Water Bodies Deleted 

During their 2009 triennial review, Missouri deleted several duplicative entries for classified 

streams from Table H. The EPA reviewed the deletions (Table 6) and confirmed that the deleted 

segments were duplications of existing classified water bodies. The deletions result in no change 

to the extent of Missouri classified waters and serve to eliminate any confusion that might have 

resulted from the additional entries. The EPA finds the revisions consistent with federal 

regulations guiding state classification of waters (40 CFR § 131.10), and as such, approves the 

deletions identified in Table 6. 

1.J.Approved – Table H: Corrected Uses for Plattin Creek (WBID 1731) 

In its February 20, 2007, decision on Missouri’s 2006 triennial review of its WQS regulations, 

the EPA noted that Plattin Creek (WBID 1731) did not have a designated use for AQL. At the 

time, the MDNR noted the omission and explained that it was the result of a typographical error 

from the 1994 triennial review of the WQS. The marks in the designated use columns were 

4 
MDNR. 2005. Final Classification Guidelines for Water Body Classification. Missouri Department of Natural 

Resources. March 2, 2005. 
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inadvertently shifted from the protection of Livestock and Wildlife Watering (LWW) and AQL 

to Irrigation and LWW. Missouri corrected the typographical error during the 2009 triennial 

review and submitted those revisions to the EPA. The revisions to the designated uses for Plattin 

Creek reflect the state’s intent to protect AQL and LWW, as it does for all its classified streams. 

The uses are consistent with 40 CFR § 131.10, and, as such, the EPA approves the revisions as 

illustrated in Table 7. 

Table 7.  Revisions to designated uses for Plattin Creek (WBID 

1731).  Struck-through text indicates a deletion and 

underlined text indicates an addition to the WQS. 

Water Body 
Use Designations 

IRR LWW AQL WBC 

Plattin Cr. X X X B 

1.K.	 Approved – Table G: Aquatic Life Use Added to Milan Lake North (Previously 

named Milan Lake (Old)) (WBID 7144) 

Milan Lake North was not previously designated with an aquatic life use; the new aquatic life 

use adopted by the State for this lake is consistent with the CWA and federal regulations at 40 

CFR § 131.10 and is hereby approved. 

1.L. Approved – Table G: Deletion of Two Lakes 

Missouri deleted Bethany Lake #2 (Harrison Co.) and Crooked Creek Lake (Crawford Co.) from 

Table G – Lake Classifications and Use Designations. For Bethany Lake #2, the State indicated 

that it was a duplicate listing in Table G along with Bethany Reservoir which was listed directly 

beneath it in the Table; the locational information in the 2006 Table G verify the duplicate listing 

of this lake. As noted below, in Section 6 and in Table 16 of this decision, the name of Bethany 

Lake #2 has been revised and is now named North Bethany City Reservoir. Missouri also 

provided information to the EPA that Crooked Creek Lake has dried up and is no longer a body 

of water. The EPA approves the deletion of these lakes from Table G – Lake Classifications and 

Use Designations. 

SECTION 2 – DECISION ON RECREATIONAL USE DESIGNATIONS 

Federal Regulatory Requirements 

Section 101(a)(2) of the Clean Water Act states that “…it is the national goal that wherever 

attainable, an interim goal of water quality which provides for the protection and propagation of 

fish, shellfish, and wildlife and provides for recreation in and on the water.” Clean Water Act 

Section 303(c)(2)(A) requires water quality standards to “protect the public health and welfare, 

enhance the quality of water, and serve the purposes of this Chapter.” The EPA’s regulations at 

40 C.F.R. Part 131 interpret and implement these provisions through a requirement that water 

quality standards protect section 101(a)(2) uses unless those uses have been shown to be 

9
 



 

 

   

   

    

     

   

  

 

 

    

  

     

    

     

   

 

  

   

   

 

   

       

   

 

 

 

   

   

  

  

      

  

      

  

 

      

   

   

   

 

     

    

  

 

   

                                                 
     

unattainable, effectively creating a rebuttable presumption of attainability.
5
  Unless the state or 

tribe rebuts this presumption, a default designation of the section 101(a)(2) uses applies. This 

approach was upheld in Idaho Mining Association v. Browner, 90 F.Supp. 2d 1078, 1092 (D. Id. 

2000). Where a state or tribe believes that a use specified in section 101(a)(2) is not attainable 

and wishes to remove or adopt a subcategory of a use specified in section 101(a)(2) of the Act 

which require less stringent criteria, a state or tribe must show that the use change will not result 

in removing an existing use and complete a use attainability analysis.  (40 CFR 131.10(h)(1), 

(j)(2)). 

The federal regulations at 40 CFR § 131.3(g) define a UAA as a “structured, scientific 

assessment of the factors affecting the attainment of the use which may include physical, 

chemical, biological, and economic factors as described in 40 CFR §131.10(g).” A UAA may be 

used to determine the use that is feasible to attain in the water body and provides the supporting 

documentation when a state or tribe refines its designated uses. The EPA requires that a UAA 

provide sufficient information to support a technical and legally defensible determination that a 

section 101(a)(2) use is not attainable and to support the designation of any use that does not 

provide protection for a section 101(a)(2) use (40 CFR § 131.6(f)). In other words, there must be 

an adequate scientific and technical rationale in the administrative record to support the resulting 

use change.  UAAs must have sufficient data and information to demonstrate that attaining a 

section 101(a)(2) use is not feasible, citing one or more of the six factors described in 40 CFR § 

131.10(g).  In conducting an analysis to determine what use(s) is infeasible to attain due to one 

or more of the six factors, data analysis and constraints that were identified in the UAA can also 

be used to determine the feasible use that is attainable. 

Missouri’s Submission 

Missouri revised the recreational use designation for several waters by adding the Whole Body 

Contact – Category B (WBC-B), adding Secondary Contact Recreation (SCR), or removing the 

WBC-B designated use. Missouri designated 76 water body segments for the protection of 

Whole Body Contact Recreation – Category B (WBC-B). For 33 water body segments, Missouri 

designated SCR in place of WBCR. For 20 water body segments, Missouri removed WBC-B and 

did not designate any recreational use. Missouri also added a new classified water body segment 

(WBID 3827 River des Peres) to Table H and designated it for SCR. In addition, the State added 

SCR to 12 lakes, in Table G – Lake Classifications and Use Designations. 

Missouri provided to the EPA a copy of the UAAs upon which it relied to revise the designated 

recreational uses. The UAAs were conducted during the 2007 recreation season according to the 

Missouri Recreational Use Attainability Analysis: Water Body Survey and Assessment Protocol 

(December 19, 2007), hereafter referred to as the “Protocol.” The stated purpose of the Protocol 

is to provide “guidance for any party interested in conducting investigations to provide 

scientifically defensible information on existing and attainable recreational uses of the classified 

waters of the State.” The Protocol outlines the pre-assessment and field procedures for 

conducting a recreational UAA to determine if “natural, ephemeral, intermittent or low flow 

conditions, as per 40 CFR 131.10(g)(2)…prevent the attainment of recreational uses.” Federal 

regulations at 40 CFR § 131.10(g)(2) allow states to remove a designated use which is not an 

5 
40 C.F.R. § 131.10(j). 

10
 



 

 

  

    

    

      

 

     

  

 

      

   

  

    

 

 

 

     

    

 

   

     

  

  

 

  

 

 

 

 

    

     

      

  

  

   

    

     

    

     

   

   

  

   

 

       

  

existing use if the state can demonstrate the use is unattainable because “natural, ephemeral, 

intermittent or low flow conditions or water levels prevent the attainment of the use, unless these 

conditions may be compensated for by the discharge of sufficient volume of effluent discharges 

without violating State water conservation requirements to enable uses to be met.” 

Under Missouri’s Protocol, WBCR is considered attainable if the water body has a maximum 

depth measurement of at least 1.0 meter or a median depth of at least 0.5 meter. SCR is 

considered attainable if the water body has a maximum depth measurement of at least 0.5 meter. 

The survey procedures outlined in the Protocol include that the UAA (1) should be conducted 

during the defined recreation season (April 1 – October 31), (2) should be conducted during base 

flow, and (3) shall contain a minimum of three, evenly-spaced survey sites. Missouri also 

included procedures for measuring and recording the depth at each survey site.  

Several of the water bodies for which Missouri submitted revised designated recreation uses 

have data from UAAs conducted under the guidelines in the 2004 version of the state’s Protocol. 

The 2004 version of Missouri’s Protocol included the maximum and average depth criteria, but 

did not describe how those depths measurements were to be gathered and assessed for 

determining attainability. The lack of specificity in the 2004 Protocol resulted in UAAs that were 

conducted using field procedures that varied among the MDNR, the EPA, contractors, and other 

consultants.  In 2007, Missouri updated the Protocol from its 2004 version and revised the 0.5

meter average depth criterion to a 0.5-meter median depth criterion for determining whether 

WBCR is attainable. In revising its Protocol, Missouri attempted to develop guidelines for 

gathering depth measurements that are more thorough, repeatable, and survey a greater extent of 

the stream. As a result, the field work conducted in accordance with the 2007 Protocol revisions 

should provide a more complete picture of the stream conditions with respect to the median 

depth.  

EPA’s Review 

The EPA evaluated the UAAs and the supporting data provided by the MDNR to determine 

whether the UAAs were sufficient to make a technically and legally defensible demonstration 

that the WBCR use is not attainable and whether the data contained in the UAAs indicate that 

SCR is an attainable use. The EPA conducted its analysis pursuant to its implementing federal 

regulations, specifically 40 CFR §§ 131.6(a), (f), and 131.10. These three sections govern States’ 

adoption of designated uses by requiring States to adopt use designations consistent with the 

provisions of sections 101(a)(2) and 303(c)(2) of the Act (40 CFR § 131.6(a)), submit general 

information which will aid the Agency in determining the adequacy of the scientific basis of the 

standards which do not include the uses specified in section 101(a)(2) of the Act (40 CFR § 

131.6(f)), and set forth the circumstances and process by which States adopt and revise their 

designated uses (40 CFR § 131.10). For the waters where Missouri did not adopt a WBCR use 

and instead provided a UAA, the EPA looked to the statute and regulations governing the 

establishment and removal of designated uses, in particular, 40 CFR § 131.10(g), which specifies 

the factors that may be used in determining the attainability of CWA section 101(a)(2) uses. 

The majority of Missouri’s UAAs focused solely on the extent to which the depth of the water is 

or is not sufficient to support a recreational use. In cases where the depth and/or flows are 

11
 



 

 

     

   

   

    

  

      

  

      

    

  

   

   

 

 

 

 

  

 

  

 
 

  

 

 

   

     

  

    

 

 

   

   

    

   

  

 

 

   

  

   

 

                                                 
              

            

              

            

               

           

sufficiently low, the factor listed at 40 CFR § 131.10(g)(2) is relevant in assessing whether full 

recreational uses are attainable. The EPA evaluated the depth data and other available data to 

determine whether the information supported the state’s conclusion that recreation uses are not 

attainable for these waters. In addition to the federal regulations, the EPA used the Missouri 

Recreational Use Attainability Analysis: Water Body Survey and Assessment Protocol 

(December 19, 2007) to evaluate the depth data and the extent to which the depth of these waters 

is or is not sufficient to support a recreational use. Where the MDNR provided data related to the 

depth of a water body, the EPA used the Protocol to the greatest extent practicable in evaluating 

the data. The EPA considered the information presented in the 2007 UAAs and, where available, 

the maximum depth measurements from the 2005 and 2006 UAAs; the EPA also considered 

comments made by the public where available. In Missouri’s submission, there are similar 

examples where Missouri designated WBCR as the designated use because public comments 

illustrated that the low flow conditions did not prevent attainment of the use, despite depth 

measurements that would indicate otherwise.  

EPA’s Determinations 

Under its authority contained in section 303(c)(4)(B) of the CWA, the EPA made a 

determination regarding the recreational use designations for 142 water bodies in Missouri. In a 

series of three letters (October 31, 2006,
6
 December 12, 2008, 

7
 and October 29, 2009

8
) the EPA 

determined: 

�	 For 42 water bodies, new or revised recreation uses are not needed; 

�	 For 99 water bodies, new or revised standards are necessary to meet the 

requirements of the CWA; and 

�	 For the Mississippi River, new or revised standards are necessary to meet the 

requirements of the CWA. 

Many of the 100 water bodies (99 water bodies plus the Mississippi River) subject to the EPA’s 

determination are included in today’s decision. As a result of revised legal descriptions submitted 

in Table H of Missouri’s WQS, the 100 waters are now identified as 104 classified water bodies, 

raising the total number of waters discussed in the EPA’s determination letters from 142 to 146. 

Refer to Section 1.G in this decision document for additional information about the resegmented 

waters. 

While there are still some waters where the EPA believes additional protection is warranted, a 

significant portion of today’s decision shows congruence between the EPA’s October 31, 2006 

determination and Missouri’s revised use designations. For those waters in today’s decision 

where the EPA approves the designated use change as being consistent with the CWA and its 

6 
October 31, 2006, determination letter from Ben Grumbles, EPA Assistant Administrator, to Doyle Childers,
 

MDNR Director, on recreational use designations for 141 water bodies in Missouri.
 
7 

December 12, 2008, determination letter from Ben Grumbles, EPA Assistant Administrator, to Doyle Childers,
 

MDNR Director, on recreational use designations for 166 miles of the Mississippi River.
 
8 

October 29, 2009, determination letter from Peter Silva, EPA Assistant Administrator, to Mark Templeton, MDNR
 

Director, on recreational use designations for 28.6 miles of the Mississippi River.
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implementing regulations, the EPA is no longer obligated under the determination to promptly 

prepare and publish replacement regulations for Missouri. For those remaining waters, the EPA 

would like to reiterate that it is the Agency’s preference for states to establish their own WQS 

regulations, and the EPA strongly encourages Missouri to do so in response to today’s decision 

and the October 31, 2006 determination. 

2.A. Approved – Whole Body Contact-Category B Use Designations 

Missouri designated 77 waters for the protection of Whole Body Contact Recreation-Category B 

(WBC-B). The adoption of WBC-B for those waters is consistent with 40 C.F.R. §§ 131.6(a) and 

131.10 because Missouri has adopted a designated use specified in CWA section 101(a)(2). As 

such, no UAA is required (40 C.F.R. § 131.10(k)). Thus, the EPA approves Missouri’s adoption 

of WBC-B use designation for these waters listed in Table 8. 

On October 31, 2006, the EPA made a determination that new or revised water quality standards 

were necessary for 99 water bodies in Missouri to meet the CWA section 101(a)(2) interim goal 

that, wherever attainable, water quality provides for recreation in and on the water. When the 

EPA makes a determination, the statute requires the EPA to “promptly prepare and publish 

proposed regulations setting forth a revise or new water quality standard.” Seventy-two of the 76 

newly designated waters were subject to the EPA’s determination. For these 72 waters, Missouri 

has submitted revised standards designating WBC-B recreation use, and the EPA is approving 

these revisions because they are consistent with the CWA and federal regulations. Therefore, the 

obligation for the EPA to prepare proposed replacement federal regulations is no longer 

applicable for 72 of the 99 waters subject to the EPA’s October 31, 2006 determination. 

Three of the 76 new WBC-B use designations are for segments of the Mississippi River. On 

December 12, 2008, the EPA determined that new and revised standards were necessary for a 

portion of the Mississippi River that flows from Dam 27 (upstream of St. Louis) to North 

Riverfront Park and a portion of the river that flows from the confluence with the Meramec River 

to the confluence with the Ohio River. In this submission, Missouri resegmented the Mississippi 

River, and the portions of the river subject to the EPA’s December 12, 2008 determination are 

now identified by WBIDs 1707.01, 1707.03, and 3701. (For additional information regarding the 

resegmenting of the Mississippi River, refer to Section 1.G of this document.) Missouri 

designated these three segments for WBC-B recreation. The adoption of WBC-B for those 

waters is consistent with 40 C.F.R. §§ 131.6(a) and 131.10 because Missouri has adopted a 

designated use specified in CWA section 101(a)(2), and as such, the EPA is approving these new 

designations. With the approval of these WBC-B use designations, the obligation for the EPA to 

prepare proposed replacement federal regulations is no longer applicable for the portions of the 

Mississippi River subject to the EPA’s December 12, 2008 determination. 

The last of the 76 new WBC-B use designations, East Yellow Creek (WBID 0597), was not one 

of the 99 waters for which the EPA determined new and revised standards were necessary. The 

EPA’s October 31, 2006 determination stated that no new or revised standards were necessary 

for East Yellow Creek, and at that time, the use attainability analysis (UAA) supported 

Missouri’s conclusion that secondary contact recreation (SCR) was the highest attainable use. 

However, Missouri found the results of the 2007 UAA demonstrated that WBC was attainable 
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and has designated it for WBC-B during this triennial WQS review. The EPA is approving that 

use designation with this decision. 

2.B. Approved – Secondary Contact Recreation Use Designations 

Missouri’s WQS contain a designated use for the protection of secondary contact recreation 

(SCR) uses, such as boating, canoeing, fishing and wading. Missouri designated 120 water body 

segments, and 12 lakes, for SCR in addition to the existing designation for Whole Body Contact 

(WBC) recreation. The designation of SCR is consistent with 40 CFR § 131.10(c), which allows 

states to adopt subcategories of uses to reflect the varying needs of such uses. In those cases 

where Missouri is adopting the SCR use in addition to the WBC recreation use, the EPA is 

approving the designation of the SCR use, as identified in Table 9. Those cases where Missouri 

has completed a UAA and demonstrated that it is feasible to attain only SCR, the EPA will 

address separately below.   

In the case of Blue Ditch (WBID 3147) and three segments of the Mississippi River (WBIDs 

1707.01, 1707.03, and 3701), the EPA is taking action today to approve the SCR use 

designations.  Missouri designated these segments for SCR in their 2006 triennial review, but the 

EPA withheld action because the Agency had determined that new or revised standards were 

necessary to meet the requirements of the CWA.
9
 As noted above, Missouri has also designated 

Blue Ditch and the three segments of the Mississippi River for WBC-B, thus meeting the 

101(a)(2) goal of the CWA and satisfying the terms of the EPA’s determination for those 

segments. 

Missouri designated SCR for 34 water bodies. The EPA evaluated the data contained in the 2007 

UAAs provided by MDNR and, where available, data collected in the 2005 and 2006 UAAs, 

according to the decision criteria described above. The EPA reviewed the location of the survey 

sites to ensure they were on the classified segment, corrected errors to the drought information 

included in some of the UAAs, reviewed public comments, evaluated the MDNR’s review 

committee recommendations, and examined the reported depth data. For 30 water bodies, the 

data indicate that the depths measured do not meet the criteria necessary to support a WBCR 

designation, but SCR is an attainable use. Where public comments were made indicating a 

recreational use had been observed, the EPA reviewed the comments to ensure the observed 

recreational uses were consistent with Missouri’s definition of SCR at 10 CSR 20-7.031(1)(C)9 

which states: 

Secondary contact recreation - Uses include fishing, wading, commercial and 

recreational boating, any limited contact incidental to shoreline activities, and activities 

in which users do not swim or float in the water. These recreational activities may result 

in contact with the water that is either incidental or accidental and the probability of 

ingesting appreciable quantities of water is minimal. Assignment of this use does not 

grant an individual the right to trespass when a land is not open to and accessible by the 

public through law or written permission of the landowner. 

9 
For additional information refer to: EPA’s decision letter to MDNR on the state’s designation of SCR uses (June 

30, 2009); EPA’s determination letter regarding Blue Ditch (October 31, 2006); and EPA’s determination letters on 

the Mississippi River (December 12, 2008, and October 29, 2009). 
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The EPA notes that comments and/or testimony exist describing various types of recreation 

occurring in a number of these streams including wading, fishing, jet skiing, and child’s play or 

the potential for recreation by virtue of their proximity to residential or recreational areas. The 

EPA did not believe that this information was specific enough for the EPA to base a disapproval 

of the absence of a WBC-B use. Nevertheless, the EPA recommends that the MDNR consider 

the comments and testimony in reviewing the designated uses for these waters pursuant to 40 

CFR § 131.20(a), and consider whether WBC recreation uses are appropriate for these waters 

despite the absence of sufficient depth to meet the MDNR’s Protocol. The EPA’s regulation at 

40 CFR § 131.20(a) requires States to re-examine the designation of uses that do not include the 

uses specified in CWA section 101(a)(2) every three years to determine if new information has 

become available indicating that CWA section 101(a)(2) uses for those waters are now 

attainable. If new information indicates that a CWA section 101(a)(2) use is now attainable, the 

State must revise its standards accordingly. 

Consequently, the EPA concludes the data support Missouri’s decision to designate SCR for 

these 30 water bodies, and hereby approves the SCR use designations (Table 10).
10

 Nineteen of 

these waters were subject to the EPA’s October 31, 2006 determination. The EPA’s approval of 

the revised use designation satisfies the state’s and the EPA’s obligations under the 

determination. The data for the remaining four water bodies indicate the WBCR use is attainable; 

those four water bodies are discussed below in Section 2.D.  

2.C. Approved – Waters with No Recreational Use Designations 

The EPA evaluated the data contained in the 2007 UAAs provided by the MDNR and, 

where available, data collected in the 2005 and 2006 UAAs, according to the decision criteria 

described above. The EPA reviewed the location of the survey sites to ensure they were on the 

classified segment, corrected errors to the drought information included in some of the UAAs, 

reviewed public comments, evaluated MDNR’s review committee recommendations, and 

examined the reported depth data. For five water body segments, the data indicate that the depths 

measured do not meet the criteria necessary to support either a WBCR designated use or a SCR 

designated use. Additionally, the EPA reviewed the UAAs to ensure that no public comment or 

other evidence existed to support a recreational use. Consequently, the EPA concludes that the 

data support the absence of a recreational use for these five water body segments and hereby 

approves Missouri’s decision to remove the WBC-B designated use (Table 11). None of these 

water bodies were subject to the EPA’s October 31, 2006 determination. 

2.D. Disapproved – Removal of Whole Body Contact-Category B Use Designations 

The EPA evaluated the data contained in the 2007 UAAs provided by MDNR and, where 

available, data collected in the 2005 and 2006 UAAs, according to the decision criteria described 

above. The EPA reviewed the location of the survey sites to ensure they were on the classified 

segment, the drought information included in some of the UAAs, the public comments, the 

MDNR review committee recommendations, and the reported depth data. For those waters where 

10 
Seven water bodies in Table 10 identify WBCR as EPA’s Determination Use; updated UAA information 

demonstrates that SCR is the feasible use. 
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the EPA disapproves the new or revised designated uses, the State may correct these deficiencies 

by designating these waters consistent with the CWA and federal regulations or providing a use 

attainability analysis consistent with 40 C.F.R. § 131.10 for each water body. If not corrected 

within 90 days, the statute requires the EPA to "promptly prepare and publish proposed 

regulations setting forth a revised or new water quality standard." The EPA's strong preference is 

for States to establish their own water quality standards regulations. To that end, EPA strongly 

encourages Missouri to expeditiously revise its own water quality standards taking into account 

any available data. If, in the course of preparing its own regulation, Missouri identifies or 

collects additional data or information for a particular water body segment that leads it to a 

different conclusion than contained in today's disapproval, Missouri may present that 

information and conclusion for the EPA’s review.   

Data Indicate SCR is Attainable 

As described above, MDNR’s protocol includes a 0.5-meter maximum depth criterion for 

determining where SCR is attainable. The EPA commented to MDNR, during the public 

comment period prior to formally adopting these revisions, that it should consider designating 

SCR where the depth indicates it is attainable. In its response to the EPA’s comment, MDNR 

explained several issues that might arise were the department to apply the depth criteria. While 

the EPA understands the administrative and policy concerns raised by the department, the EPA’s 

interpretation of the CWA and its implementing regulations is that states should designate the 

attainable use that expresses the state objectives for a water body or set of water bodies, or the 

use that is feasible to attain in the water body. The EPA reviewed the data contained in the 

UAAs and found 12 water bodies have sufficient depth to support SCR activities (Table 12). 

Consequently, the EPA concludes the data do not support the absence of a recreation use for 

these 12 water body segments and, as such, disapproves Missouri’s decision to remove the 

WBC-B designated use.  

 Data Indicate WBCR is Attainable 

Douger Branch (WBID 3810) 

In its submission, Missouri resegmented Douger Branch into two segments, renaming the upper 

portion of this segment Chat Creek (WBID 3168) and identifying the lower portion as Douger 

Branch (WBID 3810).  MDNR conducted a UAA that encompassed both Chat Creek and 

Douger Branch. Survey site #1 was located on Chat Creek, and sites #2 and #3 were on Douger 

Branch. In their review, MDNR noted that “the stream did not meet the depth criteria in any of 

the 3 sites evaluated. However, due to comments received, the committee recommends the 

WBCR use designation be retained. Also due to comments received, the committee recommends 

SCR be assigned.” The EPA contacted MDNR regarding the discrepancy between their 

recommendation and the final use designation for Douger Branch, which was not assigned any 

recreational uses. MDNR confirmed that during the resegmenting process, recreation uses were 

16
 



 

 

  

 

   

  

    

 

   

   

  

 

 

 

 

  

     

   

  

   

      

  

 

 

 

   

   

     

 

 

 
 

   

    

   

  

 

  

 

 

 

 

  
 

 

   

 

    

assigned to Chat Creek and erroneously excluded from Douger Branch.  MDNR took note of this 

oversight and stated their intent to correct it. Additionally, the information provided by MDNR 

indicates that depth data was only collected at two sites on Douger Branch, rather than the 

minimum three sites prescribed in Missouri’s Protocol, thereby not providing the necessary 

scientific and technical rationale in the administrative record. In the meantime, the EPA is 

obligated to approve or disapprove Missouri’s revised WQS for Douger Branch. The EPA 

concludes that the public comments and administrative record do not support the absence of a 

recreation use for Douger Branch (WBID 3810), and as such, the EPA disapproves Missouri’s 

decision to remove the WBC-B designated use.  

Menorkenut Slough (WBID 2771) 

In its submission, Missouri resegmented Menorkenut Slough into two segments, 

renaming the upper portion Ditch #16 (WBID 3813) and identifying the lower portion as 

Menorkenut Slough (WBID 2771).  MDNR conducted a UAA that encompassed both Ditch #16 

and Menorkenut Slough. Survey sites #1-8 were located on Ditch #16 and sites #9-13, and #15 

were on Menorkenut Slough. In reviewing the data for Menorkenut Slough EPA found the 

median depth measurement at Site #15 (0.55 meters) met Missouri’s criteria for WBCR. The 

EPA concludes the data do not support the absence of a recreation use for Menorkenut Slough 

and, as such, disapproves Missouri’s decision to remove the WBC-B designated use. 

Data Insufficient to Rebut Presumption 

In conducting its evaluation, the EPA found a few issues with the data for some waters 

(described below), leading the Agency to conclude that the data are not adequate to provide the 

necessary scientific and technical rationale in the administrative record supporting Missouri’s 

decision: 

Deberry Creek (WBID 1156) 

In its revised WQS, Missouri removed the WBC-B designated use from Deberry Creek. The 

UAA provided data from one site, but further investigation revealed the survey site was located 

on Conns Creek, a classified stream to which Deberry Creek is a tributary. No data was collected 

from Deberry Creek, and as such, Missouri has not rebutted the presumption that WBCR is 

attainable. Accordingly, the EPA has determined that the removal of the uses specified in Section 

101(a)(2) of the CWA are not based upon appropriate technical and scientific data and analyses 

as required by 40 CFR §§ 131.5 and 131.10and disapproves Missouri’s decision to remove the 

WBC-B designated use.  

St. Johns Ditch (WBID 3707) 

Missouri removed the WBC-B designated use and designated SCR for St. Johns Ditch. The 

depth and evidence provided in the UAA support the SCR use designation; however, the UAA 

was conducted during drought conditions. The EPA requested MDNR provide information 

demonstrating that the UAA was conducted at representative base flow, as prescribed in 
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Missouri’s Protocol. The information provided by MDNR indicates that the flow in St. Johns 

Ditch was likely impacted by the drought conditions and, in turn, the depth data would not be 

representative of base flow conditions. For this reason, Missouri has not rebutted the 

presumption that WBCR is attainable. Accordingly, the EPA has determined that the removal of 

the uses specified in Section 101(a)(2) of the CWA are not based upon appropriate technical and 

scientific data and analyses as required by 40 CFR §§ 131.5 and 131.10, and disapproves 

Missouri’s decision to remove the WBC-B designated use and to adopt the SCR use designation.    

Modoc Creek (WBID 3821) 

On October 31, 2006, the EPA determined that new or revised WQS were necessary for Quick 

Creek (WBID 1648). In its submission to the EPA, Missouri submitted revised segment 

descriptions for Quick Creek (WBID 1648), as described in Section 1.G. above and in Table 4; 

the resegmentation resulted in the upper portion of Quick Creek being renamed Modoc Creek 

(WBID 3821) that is a 3.3-mile Class C stream. Missouri did not assign a recreational use for 

Modoc Creek and did not submit a UAA to EPA.  As such, Missouri has not rebutted the 

presumption that WBCR is attainable in Modoc Creek. Accordingly, the EPA has determined 

that the lack of the uses specified in Section 101(a)(2) of the CWA are not based upon 

appropriate technical and scientific data and analyses as required by 40 CFR §§ 131.5 and 

131.10 and hereby disapproves Missouri’s decision to withhold the WBC-B designated use.  

2.E. Disapproved – SCR Use Designations 

Coon Creek (WBID 0187) 

On October 31, 2006, the EPA determined that new or revised WQS were necessary for Coon 

Creek (WBID 0187). In its submission, Missouri designated Coon Creek for SCR, withholding 

the designation for WBC-B because “the department did not believe the data were representative 

of baseflow conditions.”
11

 MDNR cited 3.9 inches of rain in the five days prior to the 2006 

UAA, and 3.1 inches in the six days prior to the 2007 UAA. The EPA evaluated precipitation 

data collected in Middletown, MO (Station Index No. 23-5562-2) by the National Oceanic and 

Atmospheric Administration and found the data cited by MDNR for the days prior to the UAAs 

could not be substantiated (2006) or had been discounted by NOAA as containing “highly 

suspect values” (2007). The EPA found precipitation data from another nearby weather station 

(Vandalia, MO, Station Index No. 23-8577-2) recorded less than 1 inch of rain in the week prior 

to the 2007 UAA. No additional information was provided by MDNR to support its assertion the 

2006 and 2007 UAAs were unrepresentative. Therefore, the EPA is relying on the data provided 

in the 2005, 2006, and 2007 UAAs, which indicate Coon Creek has adequate depth to support 

WBCR.  

The information provided by Missouri in the UAAs and public comment does not sufficiently 

rebut the presumption that WBCR is attainable in Coon Creek. The EPA has determined that the 

state’s adoption of SCR is not based upon appropriate technical and scientific data and analyses 

11 
Missouri Register. 2009. Order of Rulemaking 10 CSR 20-7.031. September 15, 2009. Vol. 34, No. 18. page 

2008. 
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as required by 40 CFR §§ 131.5 and 131.10; therefore, the EPA disapproves the SCR designated 

use for Coon Creek.  

Mississippi River (WBID 1707.02) 

In 2005, the St. Louis Metropolitan Sewer District (MSD) submitted a UAA to MDNR 

attempting to address the attainability of recreational uses on the 28.6-mile segment surrounding 

the City of St. Louis. MDNR did not find MSD's UAA to sufficiently demonstrate that a whole 

body contact recreation use cannot be attained and proposed to the Missouri Clean Water 

Commission that the 28.6-mile segment be designated whole body contact recreation. The 

Missouri Clean Water Commission rejected MDNR's proposal and instead directed MDNR to 

designate the entire 190.5-mile segment of the Mississippi River for secondary contact 

recreation. MDNR subsequently adopted the secondary contact recreation use designation and 

formally submitted it and MSD's UAA to the EPA for review on March 28, 2006. 

On October 29, 2009, the EPA made a determination on the portion of the Mississippi River near 

St. Louis (WBID 1707.02) that new or revised standards were necessary. This segment, which 

flows from North Riverfront Park downstream to the confluence with the Meramec River, is 

designated for SCR.  The EPA determined that new or revised standards are necessary because the 

majority of this 28.6-mile segment has shoreline features that include public parks, boat ramps, 

bike trails and some sandy areas with gentle sloping banks and the available information does 

not demonstrate that water quality necessary to support a whole body contact recreation use is 

not attainable in this segment. Moreover, the EPA's regulations at 40 CFR § 131.10(b) provide 

that a State "shall ensure that its water quality standards provide for attainment and maintenance 

of the water quality standards of downstream waters." Accordingly, the EPA is disapproving the 

SCR use designation for this segment of the Mississippi River (WBID 1707.02).  

River des Peres (WBID 1710) 

On October 31, 2006, the EPA determined that new or revised water quality standards were 

necessary for one segment (WBID 1711) of River des Peres. The EPA also determined that no 

designated uses for protection of recreation were necessary for another segment (WBID 1710). 

In its 2009 submission, Missouri resegmented the River des Peres, combining WBIDs 1710 and 

1711, and designated the resulting segment (WBID 1710) for SCR. Federal regulations allow 

states to designate a use that is less stringent than what is required by section 101(a)(2) of the 

CWA if the state can demonstrate that attaining the designated use is not feasible because of one 

or more of the factors listed at 40 CFR § 131.10(g).   

Missouri Environmental Consultants (MEC) conducted a UAA for River des Peres in 2005 

which Missouri provided to the EPA with the 2006 WQS triennial review submission. The 

EPA’s October 31, 2006, determination letter to MDNR provides a thorough discussion of the 

EPA’s evaluation of the information presented in the 2005 UAA that supported the EPA’s 

conclusions in its determination. To support its 2009 WQS triennial review, which is the subject 

of today’s decision, Missouri provided to the EPA new information in the form of public 

comments relating to observed uses of the River des Peres.  
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In addition to several people citing the use of the river for SCR activities (e.g, boating and 

fishing), comments from one person stated that they had personally observed WBCR activity in 

this River segment within the last 10-15 years. Specifically, the individual reported having 

witnessed people jumping off of a trestle into the River des Peres “whenever the water comes 

up,” (the commenter clarified that this activity occurred when the water was higher than normal, 

but not during periods of major flooding)  near the River’s confluence with Gravois Creek. 

MDNR discussed this comment in the states’ Order of Rulemaking stating that the “infrequent, 

historical WBCR use during high-flow conditions does not represent an existing WBCR use that 

has been attained.”
12

 Another public comment, in the form of a YouTube video, shows a man 

swimming in this segment of the River des Peres 

(http://www.youtube.com/watch?v=kOAVYDXLe0o). This video comment was not considered 

by the MDNR. The MDNR review committee found the UAA to be inconclusive despite the fact 

that these public comments provide information indicating previous WBCR use by the public. 

The EPA believes consideration of relevant public comments to be critically important when 

considering a designated use change.13 

The EPA does not believe that the information provided by Missouri in the UAA and Missouri’s 

consideration of the public comments sufficiently rebut the presumption that WBCR is attainable 

in River des Peres. Absent a sufficient showing of why WBCR is not attainable, a designation of 

only SCR is not approvable. MDNR may adopt WBCR in this segment of the River des Peres to 

address EPA’s disapproval. In addressing the EPA’s disapproval of Missouri’s adoption of SCR 

for the River des Peres, Missouri will need to take into consideration the requirements of 

131.10(b) to ensure that the standards for the River des Peres provide for the attainment and 

maintenance of water quality standards for the waters downstream in the Mississippi River 

(WBID 1707.02). 

Wamsley Creek (WBID 505) 

On October 31, 2006, the EPA determined that new or revised water quality standards were 

necessary for Wamsley Creek (WBID 505). Federal regulations allow states to designate a use 

that is less stringent than what is required by section 101(a)(2) of the CWA if the state can 

demonstrate that attaining the designated use is not feasible because of one or more of the factors 

listed at 40 CFR § 131.10(g). In its submission, Missouri submitted a 2007 UAA and designated 

Wamsley for SCR, withholding the designation for WBC-B because “no WBCR was observed”, 

“no interviews were conducted during the survey”, and “the stream did not meet the depth 

criteria at any of the 3 sites evaluated.” The MDNR review committee referred to two comments 

received during the public comment period which cited SCR. 

The EPA reviewed the public comments for Wamsley creek. One of the comments referred to a 

wading area at an old rock quarry site; another commentor stated that his grandsons hunt, play 

and swim in the creek. The EPA followed up on the latter comment to verify the commentor’s 

statement with respect to swimming. The commenter confirmed that his grandsons swam in 

Wamsley Creek in the three-to-four foot pools in the bends of the creek. As discussed above, the 

12 
Missouri Register. 2009. Order of Rulemaking 10 CSR 20-7.031. September 15, 2009. Vol. 34, No. 18. page 

2010. 
13 

See EPA’s actions on Iowa’s WQS dated November 24, 2009, June 29, 2010, and November 19, 2010. 
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EPA believes consideration of relevant public comments to be critically important when considering 

a designated use change.14 

In summary, public comments submitted to the MDNR indicate that Wamsley Creek is used for 

WBCR. In the face of evidence that the segment is being used for WBCR, the state must designate 

WBCR in the absence of information demonstrating why WBCR is not attainable in this water body. 

The information provided by the public comments does not sufficiently rebut the presumption 

that WBCR is attainable in Wamsley Creek. MDNR may adopt WBCR in this segment of the 

Wamsley Creek to address the EPA’s disapproval.   

SECTION 3 – DECISION ON ANTIDEGRADATION 

3.A. Disapproved – 10 CSR 20.7.031 (2) Antidegradation (D) 

Missouri revised one provision relating to the implementation of its antidegradation policy. The 

revision serves to incorporate by reference the antidegradation implementation procedures 

developed by MDNR.  

(D) The three (3) levels of protection provided by the antidegradation policy in 

subsections (A) through (C) of this section shall be implemented according to procedures 

hereby incorporated by reference and known as the “Missouri Antidegradation Rule and 

Implementation Procedure, April 20, 2007, Revised May 7, 2008.” No later amendments 

or additions are included. This document shall be made available to anyone upon written 

request to the Department of Natural Resources, Water Protection Program, Water 

Pollution Control Branch, PO Box 176, Jefferson City, MO 65102-0176. developed by 

the department. The antidegradation implementation procedure shall go through 

stakeholder development and the finalized procedure shall be referenced by this rule 

before it becomes effective. 

The revisions to incorporate the rule referenced document “Missouri Antidegradation Rule and 

Implementation Procedure, April 20, 2007, Revised May 7, 2008” were published in the Code of 

State Regulations on July 31, 2008. Missouri had previously submitted this revision to the state’s 

WQS along with the Missouri Antidegradation Rule and Implementation Procedure (May 7, 

2008) document for the EPA’s review in a letter dated September 2, 2008. MDNR resubmitted 

this revision to the EPA in its letter dated November 5, 2009. Today the EPA is disapproving 

these antidegradation implementation procedures, which exempt proposed activities from a Tier 

2 antidegradation review where the proposed water quality changes are considered not 

significant, or to be de minimis. 

Background Information 

The EPA’s water quality standards regulations require that state-established water quality 

standards include an antidegradation policy. The purpose of an antidegradation policy is to 

maintain and protect existing uses and high quality waters. The antidegradation policy must, at a 

minimum, be consistent with certain federal standards contained in 40 C.F.R. § 131.12(a)(1-4). 

See EPA’s actions on Iowa’s WQS dated November 24, 2009, June 29, 2010, and November 19, 2010. 
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These federal standards establish three levels of water quality protection: Tier 1, Tier 2, and Tier 

3. 

Tier 2 protection applies when “. . . the quality of the waters exceed levels necessary to support 

propagation of fish, shellfish, and wildlife and recreation in and on the water . . . .” (40 C.F.R. § 

131.12(a)(2)). The regulation provides further that Tier II water “quality shall be maintained and 

protected unless the state finds, after full satisfaction of the intergovernmental coordination and 

public participation provisions of the state's continuing planning process, that allowing lower 

water quality is necessary to accommodate important economic or social development in the area 

in which the waters are located. In allowing such degradation or lower water quality, the state 

shall assure water quality adequate to protect existing uses fully.” (Id.) 

The text of 40 C.F.R. § 131.12(a)(2) does not provide directly for a de minimis exception. De 

minimis exceptions are created through an “administrative law principle which allows an agency 

to create unwritten exceptions to a statute or rule for insignificant or de minimis matters.” 

(Kentucky Waterways Alliance v. Johnson, 540 F.3d 466, 483 (6th Cir. 2008)). The authority to 

create an exemption “is not an ability to depart from the statute, but rather a tool to be used in 

implementing the legislative design.” (Id.) The implied exemption authority is “narrow in reach 

and tightly bounded by the need to show that the situation is genuinely de minimis or one of 

administrative necessity.” (Id.). Accordingly, this authority only applies “when the burdens 

ofregulation yield a gain of trivial or no value.” (Id.). Finally, a “determination of when matters 

are truly de minimis naturally will turn on the assessment of particular circumstances, and the 

agency will bear the burden of making the required showing.” (Id.). 

Many states and tribes have adopted such de minimis provisions with EPA approval. Such 

provisions have ranged from simple to complex, may involve qualitative or quantitative 

measures or both, and may change for different categories of pollutants. De minimis provisions 

may allow states and tribes to assign a greater proportion of available staff resources to high 

priority reviews which are likely to yield the greatest environmental benefits. In other words, de 

minimis provisions may allow states and tribes to more effectively review those proposed 

activities that pose the greatest threats to ambient water quality conditions, and thereby better 

maintain and protect high quality waters. 

The EPA has addressed the subject of de minimis exceptions. In 1993, the EPA Region 8 issued 

comprehensive antidegradation guidance that addressed a variety of key implementation issues 

including adoption of de minimis provisions
15

. In 2005, EPA issued a national policy 
16 17 

memorandum that provided additional recommendations regarding significance thresholds

and lowering of water quality in high quality waters. Both of these EPA guidance documents 

1 U.S. Environmental Protection Agency Region VIII Guidance: Antidegradation Implementation. August 1993. 

http://www.epa.gov/region8/water/wqs/wqsdocs.html. 
2 

U.S. Environmental Protection Agency memorandum dated August 10, 2005 from Ephraim S. King, Office of 

Science and Technology, to Water Management Division Directors, Regions 1-10. 
17 

A significance threshold establishes when proposed degradation will be more than de minimis and triggers a full 

Tier II review. 
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generally recommended adoption of appropriate de minimis provisions that are consistent with 

the goal of maintaining and protecting high quality waters. The 2005 EPA memorandum noted 

that: 

. . . it is important that states and tribes set their significance thresholds at a level 

that can be demonstrated to be consistent with the purpose of tier 2 antidegradation 

requirements. Otherwise, a new or increased discharge may result in significant 

degradation that will not be subject to antidegradation review, and decisions about 

lowering of water quality in high quality waters may be made without public 

consideration of necessity and importance, resulting in the loss or diminishment of a 

valuable natural resource. 

The 2005 EPA memorandum also recommended that states and tribes adopt de minimis 

provisions that consider cumulative loss of water quality: 

To address situations where there are multiple or repeated increases in discharges, 

OST recommends that states and tribes incorporate a cumulative cap on the use of 

total assimilative capacity (i.e., the baseline assimilative capacity of a waterbody 

established at a specified point in time). This approach creates a backstop so that 

multiple or repeated discharges to a waterbody over time do not result in the majority 

of the total assimilative capacity being used without a single antidegradation review. 

For instance, the state or tribe may choose to subject any lowering of water quality 

to antidegradation review after a certain percentage of the total assimilative capacity 

has been used. This ensures that where the ambient water quality is lowered closer to 

the criteria levels, the state or tribe will conduct an antidegradation review after a 

certain point to evaluate the necessity and importance of each lowering, regardless of 

the amount of assimilative capacity that would be used. 

In addition, the de minimis issue was considered at length in developing the water quality 

guidance and requirements for the Great Lakes
18

. Relying on input offered during the four year 

public process involving environmental groups, industry representatives, and other experts, the 

directors of the eight Great Lakes states and the EPA technical experts reached a consensus on a 

significance threshold value of ten percent of the available assimilative capacity, coupled with a 

cumulative cap. They determined that this threshold represented a reasonable balance between 

the need to limit the number of detailed antidegradation reviews and the need to maintain and 

protect high quality waters. They reached a consensus that any individual decision resulting in 

less than a ten percent loss of assimilative capacity represents minimal risk to the receiving 

water, and exempting such proposals from antidegradation review is fully consistent with the 

objectives and goals of the Clean Water Act. 

A decision by the Sixth Circuit Court of Appeals provides federal court direction regarding the 

EPA approval of a state’s water quality de minimis exception. (Kentucky Waterways Alliance v. 

Johnson, 540 F.3d 466 (6th Cir. 2008)). The court’s decision appears to narrow somewhat the 

EPA’s and states’ discretion in determining what constitutes “degradation” for purposes of Tier 2 

Final Water Quality Guidance for the Great Lakes Systems. Federal Register: March 23, 1995 (Volume 60, 

Number 56). http://www.epa.gov/EPA-WATER/1995/March/Day-23/pr-82DIR/pr-82.html 
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analysis and requires a more complete justification by the EPA and the State why any 

exemptions from Tier 2 review will not result in degradation. 

The Sixth Circuit Court of Appeals addressed the five insignificant or de minimis categorical 

exemptions from Tier 2 review adopted by Kentucky and approved by the EPA. The court 

reversed the district court's decision, holding that the EPA's antidegradation regulation "regulates 

degradation, not individual sources of degradation", and that "the legally relevant inquiry is 

whether Kentucky's Tier 2 review exemptions together permit significant degradation." (Id at 

492). The court found that the EPA's approval document, while containing detailed technical 

analyses, failed to analyze this key question. In addition, the court stated that the EPA's approval 

must include the measurements resulting from the de minimis exemptions, i.e., the EPA's 

estimate as to how much assimilative capacity would be lost due to each exemption's impact. 

Finally, in Ohio Valley Environmental Coalition. v. Horinko, 279 F. Supp. 2d 732, 769-770 (S.D. 

W.Va. 2003), a federal district court held that the EPA's approval of a de minimus cap of up to 

ten percent of available assimilative capacity for a specific pollutant was reasonable. The court 

also held, however, that the EPA’s approval of a twenty percent cumulative cap was arbitrary 

and capricious because there was no evidence cited in the record to explain that, under such a 

cumulative cap, any degradation to water quality would truly be de minimis. (Ohio Valley Envtl. 

Coal., 279 F. Supp. 2d at 770-771.) 

Rationale for the EPA’s Disapproval 

Minimal degradation is defined in the Missouri Antidegradation Rule and Implementation 

Procedure (May 7, 2008) document (hereinafter referred to as the implementation procedures) 

glossary (page 6) as follows: 

Minimal Degradation: The reduction of the facility assimilative capacity for any 

pollutant by less than 10 percent as a result of any single discharge and the reduction of 

the segment assimilative capacity for any pollutant by less than 20 percent as a result of 

all discharges combined after existing water quality was determined. Events or activities 

causing minimal degradation are not required to undergo a Tier 2 review. 

The EPA understands “minimal degradation” to be defined in Missouri’s implementation 

procedures to exempt an event or activity from a Tier 2 antidegradation review when: 

(1) less than a ten percent (10%) reduction of a water body segment's assimilative capacity as a 

result of any single discharge is proposed, and, 

(2) less than a twenty percent (20%) cumulative reduction of a water body segment's
 

assimilative capacity is proposed. 


Section II (page 15) of the implementation procedures document outlines the procedure for 

determining whether or not degradation is allowed in waters of the state from regulated 

discharges and states: 
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Antidegradation reviews are required when proposed new or expanded discharges will 

significantly degrade water quality.  

Significant degradation is defined in the implementation procedures glossary on page 8 as: 

Significant Degradation: A reduction by 10 percent or more of the facility assimilative 

capacity for any pollutant as a result of any single discharge, or the reduction of the 

segment assimilative capacity for any pollutant by 20 percent or more as a result of all 

discharges combined (See cumulative degradation) after existing water quality (EWQ) 

was determined. Events or activities causing significant degradation are required to 

undergo a Tier 2 review. 

Section II.A specifies that to determine the required scope of an antidegradation review, MDNR 

shall: 

First determine whether or not the proposed new or expanded discharge will result in a 

significant degradation for a POC (pollutant of concern). 

This section (pages 15-16) further describes that the activity shall be considered not to result in 

significant degradation, if: 

The proposed net increase in the discharge of a POC does not result in an 

increase in the ambient water quality concentration of the receiving water after 

mixing… 

and, 

The reduction of the facility assimilative capacity (FAC) for [a] pollutant by 

less than 10 percent as a result of any single discharge and the reduction of the 

segment assimilative capacity (SAC) for any pollutant by less than 20 percent 

as a result of all discharges combined after EWQ was determined; 

SectionII.A.3 (page 22) describes determining event-specific and cumulative degradation as: 

Degradation of a water’s assimilative capacity may be allowed if it is considered 

minimal degradation or if it is justified in accordance with an antidegradation 

review performed in accordance with this document. The assimilative capacity 

represents the amount of contamination load that can be discharged to a specific 

water body without exceeding the WQS applicable to the POC. Degradation is 

considered minimal if the new or proposed loading (i.e., event-specific) is less than 

10 percent of the facility assimilative capacity (FAC) and the cumulative degradation is 

less than 20 percent of the segment assimilative capacity (SAC). 
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It is further explained in this section (page 23) that if the cumulative net increase in loadings for 

a water segment is 20 percent or more of the segment assimilative capacity, then a Tier 2 review 

is required. 

The EPA has accepted a range of approaches to defining a significance threshold over which a 

full Tier 2 antidegradation review is required; a 10 percent value for a single discharge, as noted 

above is within the range of values for significance thresholds that EPA has approved in other 

states. However, any de minimis exemption from Tier 2 antidegradation requirements should be 

subject to a cumulative cap so that individual discharges allowed as de minimis do not result in a 

significant cumulative impact. Missouri’s submission of the implementation procedures did not 

provide evidence that 20 percent of assimilative capacity is de minimus. Although the EPA has 

previously approved adoption of State provisions to exempt proposed activities from 

antidegradation review where the proposed water quality changes are not significant (i.e., de 

minimis), EPA is disapproving Missouri’s implementation procedures because the procedures 

lack appropriate technical justification for the 20 percent cumulative cap.  

Options for Resolving the Disapproval 

The EPA has concluded that Missouri’s new implementation procedures are deficient 

with respect to how it applies to projected water quality changes resulting from proposed 

activities on a cumulative basis.  Together with the 10 percent value for a single discharge, the 

EPA would support Missouri’s adoption of a 10 percent assimilative capacity cumulative cap in 

Missouri’s implementation procedures with appropriate justification; the EPA would also 

support no de minimus provision in Missouri’s implementation procedures. The EPA remains 

available to Missouri in assisting to revise its antidegradation implementation procedures 

appropriately. 

SECTION 4 – DECISION ON NUTRIENT CRITERIA 

4.A. Approved – 10 CSR 20-7.031 (4) Specific Criteria (N) Nutrients (3), Table M 

As part of the 2009 submittal, Missouri included the establishment of site specific 

numeric nutrient criteria for lakes and reservoirs that exhibit trophic characteristics that are fully 

supportive of aquatic life.  EPA evaluated available data for these lakes (found in Table M) and 

concurs with the state’s conclusion that the site specific criteria found in Table M (which 

represent the geometric mean values for total phosphorous, total nitrogen, and chlorophyll) are 

supportive of aquatic life uses at these lakes. 

These  twenty-five lakes, identified in Table 13, represent lakes with the lowest TP, TN, 

and Chlorophyll concentrations in the State (within their particular ecoregions) and are located in 

the lowest 25
th

 percentile (i.e., best) of all lakes with respect to their levels of nutrient 

contamination.  Accordingly, as provided in EPA’s guidance for development of nutrient criteria 

for lakes (and visually depicted in Figure 6.1 of the guidance) these lakes can be used in 

establishing reference condition, with the understanding that resulting nutrient values are 
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protective of aquatic life.
19

  Additionally, the TP, TN, and Chlorophyll values presented in Table 

M are consistent with the Regional Ambient Water Quality Benchmarks for protection of aquatic 

life use in Region 7 as developed by the Regional Technical Advisory Group (RTAG)
20 

as well 

as Ambient Water Quality Criteria Recommendations for Lakes in Nutrient Ecoregion VI
21

 , 

Ecoregion IX
22

, and Ecoregion XI
23 

. 

Therefore, EPA concludes that the site specific criteria in Table M are consistent with the CWA 

and its implementing regulations at 131.11(a) as being protective of the designated use and based 

on a sound scientific rationale.  EPA accordingly approves Table M of 10 CSR 20-7.031., and 

only the first sentence of 10 CSR 20-7.031 (4) (N) (3), striking “s” at the end of the word Table 

as well as “and N” so the sentence reads: 

(1) Nutrient criteria for lakes and reservoirs with site-specific criteria are listed in Table M. 

4.B. Disapproved – 10 CSR 20-7.031 (3)(N) Nutrients and Chlorophyll (except as noted 

in Sections 4.A., above) 

Based upon its review, EPA does not believe the state has submitted nutrient criteria for 

lakes and reservoirs consistent with the requirements of the Clean Water Act in 40 CFR §131.11, 

with the exception noted above in Section 4.A.  In reaching this conclusion, EPA relied upon the 

rule language found within 10 CSR 20-7.031(3)(N), the document cited as the technical basis for 

the numeric nutrient criteria or the Rationale, and the Responses from the state to EPA’s initial 

comments submitted to the state during the public comment period as found in Volume 34, No. 

18 of the Missouri Register. 

Section 303(c)(2)(A) requires that states adopt “water quality criteria for such waters 

based upon such [designated] uses.” EPA’s regulations at 40 CFR § 131.11(a)(1) require that 

“[s]tates must adopt those water quality criteria to protect the designated use. Such criteria must 

be based on sound scientific rationale.” The approach used to derive the criteria documented in 

the Rationale is not based on a sound scientific rationale because it does not include the data and 

other necessary information to allow others to independently reproduce the work.  EPA 

attempted several times to replicate the analyses performed by the state and could not arrive at 

the same equations, values, and ultimately the same conclusions.  For this reason, EPA cannot 

determine that the approach and resulting criteria are based on a sound scientific rationale as 

required by EPA’s regulations. 

In addition, numeric nutrient criteria found at 10 CSR 20-7.031 (3)(N) and as described 

in the Rationale (with the exception of values noted above in Section 4.A.) fail to demonstrate 

19 
USEPA. 2000a. Nutrient Criteria Technical Guidance Manual: Lakes and Reservoirs. Office of Water, Office of 

Science and Technology. Washington, DC. USEPA-822-B00-001 
20 

http://www.cpcb.ku.edu/progwg/html/assets/nutrientwg/Lake_RTAG_2011Jun.pdf 
21 

USEPA. 2000c. Ambient Water Quality Criteria Recommendations, Information Supporting the Development of 

State and Tribal Nutrient Criteria, Lakes and Reservoirs in Nutrient Ecoregion VI, EPA 822-B-00-008. 
22 

USEPA. 2000e. Ambient Water Quality Criteria Recommendations, Information Supporting the Development of 

State and Tribal Nutrient Criteria, Lakes and Reservoirs in Nutrient Ecoregion IX, EPA 822-B-00-011. 
23 

USEPA. 2000f. Ambient Water Quality Criteria Recommendations, Information Supporting the Development of 

State andTribal Nutrient Criteria, Lakes and Reservoirs in Nutrient Ecoregion XI, EPA 822-B-012-008. 

27
 

http://www.cpcb.ku.edu/progwg/html/assets/nutrientwg/Lake_RTAG_2011Jun.pdf


 

 

     

  

      

   

     

 

 

   

  

 

    

 

   

     

   

 

 

    

    

  

   

   

   

  

 

   

 

  

   

   

     

  

      

   

     

  

  

 

    

    

      

    

 

  

 

that the values or approaches to numeric nutrient criteria will protect the designated aquatic life 

or recreational uses.  In addition, the Rationale put forth by the state is silent with respect to the 

fundamental requirements of the Clean Water Act which require that water quality criteria to 

protect designated uses. Under current Missouri Law, lakes in Missouri (with the exception of 

three that receive a cold water designation) are afforded the following designated aquatic life 

use: 

“General Warm-Water fishery -Level of protection assigned to waters in which 

naturally occurring water quality and/or habitat conditions allow year around 

maintenance of a diverse warm-water biota, including naturally reproducing 

populations of recreationally important fish species.” 

The Rationale put forth does not provide any information, data, or studies to indicate that the 

established criteria will, “allow year around maintenance of a diverse warm-water biota,” and 

therefore it cannot be demonstrated to ultimately protect the designated uses for lakes within the 

state as required by the CWA and its implementing regulations.   

The state must revise the criteria to clearly indicate which designated uses the criteria is intended 

to protect as well as supporting documentation to indicate that the criteria in fact will fully 

support the associated use. Additionally, supporting documentation needs to include the raw data 

and resulting statistical analyses so that the EPA may evaluate the soundness of the scientific 

rationale and protectiveness of the criteria pursuant to the requirement found at 40 CFR § 

131.11(a)(1). At minimum, it is important that the revised criteria also take into account the 

following: 

•	 When using a reference approach or least-disturbed approach, reference water 

bodies should not be impaired by anthropogenic nutrient pollution and the 

selection process for reference waters should not exclude high quality lakes based 

solely on a particular landcover class, especially where other landcover classes 

may be more representative of minimal human disturbance. 

•	 If using a modeling approach to develop TP, the approach must result in criteria 

that are supportive of the designated use. Accordingly such an approach should 

use data from waters that support the use such as reference/least-disturbed lakes 

(or alternatively a lower percentile i.e., <25
th

 percentile of the full population), the 

number of lakes (n) for each ecoregion should be sufficient to establish a robust 

relationship, and the resulting relationship should be shown to predict lake TP 

concentrations with sufficient accuracy to inform criteria derivation. If these 

conditions are not met, the approach may not be scientifically defensible.  

•	 Chlorophyll and TN concentrations in reference/least-disturbed lakes should be 

evaluated to inform criteria derivation. Statistical relationships between TP and 

Chlorophyll, TP and TN, and TN and Chlorophyll can also be estimated and used 

to translate chlorophyll criteria to corresponding TN and TP criteria. These 

multiple lines of evidence can then be used to develop a more robust and 

scientific rationale, rather than relying on a single relationship.   
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The Agency would also support the state if they chose to modify their criteria beyond the 

original framework established within their Rationale, and offers assistance to develop such 

additional lines of evidence and analyses to provide additional scientific support.   

Accordingly,  the EPA disapproves 10 CSR 20-7.031 (3)(N) Nutrients and Chlorophyll (except 

as noted in Sections 4.A., above) of Missouri’s WQS because the methods used and analyses 

conducted to develop the lake nutrient criteria are not based on a sound scientific rationale as 

they do not include the data and other necessary information to allow others to independently 

reproduce the work; it also fails to demonstrate that the values or approaches to numeric nutrient 

criteria will protect the designated aquatic life or recreational uses per 40 CFR §§131.6(b) and 

(c).  

SECTION 5 – OTHER ITEMS EPA IS DISAPPROVING 

5.A. Disapproved – Removal of Irrigation Use on the Mississippi River (WBID 1707.03) 

In resegmenting the Mississippi River, MDNR withheld the Irrigation use for one portion of the 

newly resegmented Mississippi River. Previously, this portion of the River was designated for 

irrigation purposes. While federal regulations do not require a UAA when a state decides to 

remove a non-101(a)(2) use, they do require that states provide to the EPA the methods used and 

analyses conducted to support water quality standards revisions. See 40 CFR §131.6(b). Missouri 

did not provide any rationale or scientific justification for the removal of this use nor did it 

demonstrate that the use was not an existing use. See 40 CFR §131.3(e). As such, the EPA 

disapproves the removal of the Irrigation use from the Mississippi River (WBID 1707.03). 

Missouri can remedy this decision by re-designating the use or by providing sufficient 

justification to support its decision. 

5.B. Disapproved – East Fork Locust Creek and Little East Fork Locust Creek Site-

Specific Dissolved Oxygen Criteria 

Missouri’s revised WQS included site-specific dissolved oxygen criteria for segments of East 

Fork Locust Creek and Little East Fork Locust Creek, as described in Table K of 10 CSR 20

7.031 of the state’s regulations. The site-specific criteria are to be applicable from July 1 to 

September 30 during baseflow conditions. The criteria specify that the DO shall not fall below a 

daily average of 3.6 mg/L or the daily minimum of 0.9 mg/L. The daily minimum is to be 

measured as the average of three samples collected over a six-hour period. 

MEC Water Resources conducted a study resulting in the proposed site-specific DO criteria, 

Proposed Site-Specific Criteria for East Fork Locust Creek.
24 

The study examined the water 

quality conditions of several streams selected as “reference conditions.” The purpose of these 

evaluations was to determine the level of DO that supports the aquatic community expected to be 

present in East Fork Locust Creek and Little East Fork Locust Creek. MEC explained in a 

November, 17, 2006, memorandum to Robert Brundage (Newman, Comley, and Ruth) that the 

24 
MEC Water Resources. 2006. Proposed Site-Specific Dissolved Oxygen Criteria for East Fork Locust Creek. 

Prepared for the City of Milan, Missouri and Premium Standard Farms. Transmitted via email from Chris Zell to 

EPA on October 4, 2006. 
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“proposed criteria are presumed to be derived from natural or minimally-disturbed concentration 

data. It is reasonable to infer that if reference conditions have been appropriately selected, that 

evolutionary histories of resident species include adaptation to exposure regimes represented by 

observed concentration data.” 

EPA’s regulations at 40 CFR § 131.11 require states to adopt water quality criteria that protects 

the designated use and is based on a sound scientific rationale. In addition, EPA’s regulations 

allow states to establish numeric criteria based on 304(a) Guidance modified to reflect site-

specific conditions. EPA’s 1986 DO criteria recommendations, published pursuant to section 

304(a) of the CWA, state that alternative criteria may be appropriate “where natural conditions 

alone” create the DO concentrations.  It goes on to say that “absolutely no anthropogenic 

dissolved oxygen depression in the potentially lethal area below the 1-day minima should be 

allowed unless special care is taken to ascertain the tolerance of resident species to low dissolved 

oxygen.” 

The EPA has several concerns with the approach used to develop the site specific DO criteria for 

East Fork and Little East Fork Creek. First, the sites selected as reference do not represent a 

situation “where natural conditions alone” result in lower DO. While the process employed by 

MEC may have resulted in selecting streams in the region that are “best available”, those sites 

are still highly impacted by anthropogenic sources of pollutants and are not an appropriate 

representation of “natural conditions”.  The land use is one primarily composed of row crop 

agriculture. Pictures presented by the Missouri Department of Conservation show row crop 

agriculture occurring directly adjacent to the study sites. Runoff from these areas could include 

elevated levels of nutrients, sediment, or other oxygen demanding compounds that impact the 

instream DO concentration. The study did not evaluate or quantify the potential impacts of these 

anthropogenic influences on the instream water quality. The EPA does not believe that the 

reference conditions selected for this study are appropriate for determining the alternate criteria 

for protecting aquatic life in East Fork Locust Creek and Little East Fork Locust Creek. 

Second, the daily minimum proposed by the site-specific criteria calculated as a six-hour average 

could result in DO concentrations reaching 0.0 mg/L. The research upon which EPA’s 1986 

criteria recommendations were derived demonstrates that depressed DO concentrations have 

harmful effects on the behavior, reproduction, and survival of sensitive species. The criteria 

document explains that “any dissolved oxygen criteria should include absolute minima to prevent 

mortality due to the direct effects of hypoxia, but such minima alone may not be sufficient 

protection for the long-term persistence of sensitive populations under natural conditions. 

Therefore, the criteria minimum must also provide reasonable assurance that regularly repeated 

or prolonged exposure for days or weeks at the allowable minimum will avoid significant 

physiological stress of sensitive organism.” The East Fork Locust Creek and Little East Fork 

Locust Creek study did not sufficiently demonstrate that sensitive aquatic species are tolerant of 

lower DO values. The site specific DO criteria is a daily average of 3.6 mg/L coupled with a 

daily minimum of 0.9 mg/L (calculated as a running 6 hour average anytime during 24 hours) for 

the entire classified length of the East Fork Locust Creek (29.6 miles) and Little East Fork 

Locust Creek (9 miles).This means that in a 24-hour period there could be episodes of anoxic 

conditions and zero DO available to the aquatic life living in 38.6 stream miles due to elevated 

levels of BOD, TSS, and elevated phosphorous levels according to phosphorous data collected 
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by Missouri Department of Conservation  and MDNR from point (WWTF) and non-point 

sources (agriculture practices). Establishing criteria that could result in DO concentrations 

reaching 0.0 mg/L on a daily basis does not prevent the regularly repeated scenarios that could 

inhibit the propagation of sensitive species. As such, the EPA does not believe the criteria are 

protective of the aquatic life designated use. 

Based upon its review, the EPA does not believe the study adequately demonstrated that aquatic 

life designated use would be protected by the extremely low levels of DO proposed by the site-

specific criteria. Accordingly, EPA disapproves the site-specific criteria for East Fork Locust 

Creek and Little East Fork Locust Creek in Table K of Missouri’s WQS because the methods 

used and analyses conducted to develop the site specific DO criteria do not support the aquatic 

life designated use per 40 CFR §§131.6(b) and (c). Missouri can remedy this disapproval by 

submitting methods used and analyses conducted to develop site specific DO criteria that will 

support the aquatic life use designation in East Fork Locust Creek and Little East Fork Locust 

Creek. 

5.C.  Disapproved – Removal of Drinking Water Supply Use on Prairie Home C.A. 

Lakes (WBID 7444) 

Revisions to 10 CSR 20-7.031 Table G resulted in the deletion of the drinking water supply 

designated use for the Prairie Home C.A. Lakes. Federal regulations at 40 CFR § 131.10 include the 

specification that States “must take into consideration the use and value of water for public 

water supplies” when classifying waters of the State. Missouri’s submission did not provide 

information that these lakes were ever used as a public water supply, nor did it provide 

information as to whether or not public water supply facilities currently exist on these lakes.  

While federal regulations do not require a UAA when a state decides to remove a non-101(a)(2) 

use, they do require that states provide to the EPA the methods used and analyses conducted to 

support water quality standards revisions. See 40 CFR §131.6(b). Missouri did not provide any 

rationale or scientific justification for the removal of this use nor did it demonstrate the use was 

not an existing use.  See 40 CFR §131(3)(e).  As such, EPA disapproves the removal of the 

drinking water supply use from Prairie Home C.A. Lakes (WBID 7444). Missouri can remedy 

this decision by re-designating the use or by providing sufficient justification to support its 

decision. 

SECTION 6 – OTHER ITEMS ON WHICH EPA IS TAKING NO ACTION 

6.A. Nonsubstantive Changes to 10 CSR 20-7.031 

Section 303(c) of CWA requires the EPA to review and approve revisions to states’ WQS. 

Numerous revisions Missouri made to its WQS regulations (10 CSR 20-7.031) do not constitute 

new or revised WQS. As such, EPA is not required under section 303(c) of CWA to review and 

approve such changes, outlined below. The provisions listed below were additions or changes to 

Missouri’s regulations, but do not constitute new or revised WQS requiring the EPA review 

because some of the changes correct grammatical errors, update references, or provide clarity. 

The EPA notes the appropriateness of these changes in 10 CSR 20-7.031; however, these 

changes do not constitute new or revised WQS requiring EPA review and approval. Therefore, 
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the EPA is taking no action on any of the items detailed in the tables below. Table 14 identifies 

Missouri’s changes to the text of the water quality standards regulations. Table 15 lists the 

revisions Missouri made to stream names in Table H. Table 16 lists the revisions Missouri made 

to lake names in Table G. 

The EPA notes that in one case, the revisions to the names of two Tributaries to Missouri River 

(WBID 0799 and 0800) resulted in the downstream Class P segment (WBID 0799) erroneously 

identified as a tributary to the upstream Class C segment (WBID 0800). While the naming error 

does not affect the level of protection afforded to these classified waters, it could result in 

confusion as to which segment is downstream. EPA notes this error (Table 17) for MDNR to 

correct during the next triennial review. 

Table 17.  Error in revisions to names for Missouri to correct during the next triennial review. 
Water 

Body 

ID 

Old Water Body 

Name 
New Water Body Name Class 

County 

Downstream 
HUC 8 

0800 Trib. to Missouri R. Maupin Br. C Moniteau 10300102 

0799 Trib. to Missouri R. Trib. to Maupin Br. P Moniteau 10300102 

Missouri also revised Table G – Lake Classifications and Use Designations, and Table H – 

Stream Classifications and Use Designations, to correct earlier methods of delineating lake 

acreages, and, start and endpoints of segment legal descriptions, respectively. These corrections 

were the result of a more precise method to map these features using geographic information 

system-based mapping technologies and provide clarity in identifying the extent of lake acreage 

and classified streams in the state. More accurate representation of the classified waters of the 

state ensures the appropriate application of Missouri’s WQS. 
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Table 4. Water bodies in Table H Missouri resegmented and EPA approves. 

Water 

Body ID 
Water Body Class Miles From To County County2 WBC SCR Explanation EPA Decision 

2323 

2323 

3823 

Big Cr. 

Big Cr. 

E. Fk. Big Cr. 

P 

P 

P 

7.0 Mouth 

6.1 Mouth 

1.4 29,31N,7E 

21,31N,7E 

29,31N,7E 

21,31N,7E 

Wayne 

Wayne 

Madison 

Madison 

Madison 

A 

A 

A 

Big Cr. resegmented and upper portion renamed E. Fk. 

Big Cr. Extent of classification is unchanged. Approved 

2480 

2480 

3824 

Caney Cr. 

Caney Cr. 

Trib. to Caney Cr. 

C 

C 

C 

4.0 Mouth 

3.0 Mouth 

1.9 Mouth 

12,24N,17W 

11,24N,17W 

12,24N,17W 

Taney 

Taney 

Taney 

A 

A 

A 

Caney Cr. resegmented and upper portion renamed 

Trib. to Caney Cr. Extent of classification is 

unchanged. Confirmed with GIS. 

Approved 

3168 

3810 

3168 

Douger Br. 

Douger Br. 

Chat Cr. 

C 

C 

C 

4.5 Mouth 

3.1 Mouth 

2.1 11,26N,26W 

7,26N,25W 

11,26N,26W 

7,26N,25W 

Lawrence 

Lawrence 

Lawrence 

B 

B X 

Douger Br. resegmented and upper portion renamed 

Chat Cr. Extent of classification is unchanged. WBC-B 

removed on WBID 3810. 

Resegmentation approved. Removal of WBC

B recreational use a separate action. See section 

2 of decision document. 

0608 

3706 

0608 

E. Fk. Locust Cr. 

E. Fk. Locust Cr. 

E. Fk. Locust Cr. 

P 

P 

P 

13.0 Mouth 

3.6 23,62N,20W 

16.7 Mouth 

23,62N,20W 

Hwy. 6 

2,62N,20W 

Sullivan 

Sullivan 

Sullivan 

B 

B 

Two segments combined into one. Extent of 

classification is unchanged. WBC-B designated for 

entire segment. 

Approved 

0883 

3705 

0883 

Gabriel Cr. 

Gabriel Cr. 

Gabriel Cr. 

C 

C 

C 

11.1 24,44N,19W 

1.9 07,44N,18W 

13.6 07,44N,18W 

03,42N,19W 

24,44N,19W 

03,42N,19W 

Morgan 

Morgan 

Morgan 

B 

B X 

Two segments combined into one. Extent of 

classification is unchanged. WBC-B and SCR 

designated for entire segment. 

Approved 

0431 

0431 

3820 

Lake Cr. 

Lake Cr. 

Lake Cr. 

C 

C 

C 

9.5 Mouth 

3.3 Mouth 

6.6 Mouth 

29,58N,25W 

29,58N,25W 

34,58N,25W 

Livingston 

Livingston 

Livingston 

B 

B 

B 

Lake Creek is two separate creeks. The resegmentation 

corrects the classification error. MDNR provided GIS 

maps to confirm. 

Approved 

2774 

2774 

3812 

Lake Slough 

Lake Slough 

Ditch #11 

C 

C 

C 

13.0 3,23N,7E 

9.3 3,23N,7E 

3.0 7,24N,8E 

1,25N,7E 

31,25N,8E 

1,25N,7E 

Butler 

Butler 

Butler 

B 

B 

B 

Lake Slough resegmented and upper portion renamed 

Ditch #11. Endpoints between Lake Slough and Ditch 

#11 do not coincide. MDNR confirmed typographical 

error and intention to correct. 

Resegmentation approved, but EPA notes 

typographical error for MDNR's attention 

during the next triennial review. 

0041 

0041 

3817 

Linn Cr. 

Linn Cr. 

N. Linn Cr. 

C 

C 

C 

3.0 Mouth 

2.3 Mouth 

1.7 Mouth 

36,66N,9W 

31,66N,8W 

36,66N,9W 

Clark 

Clark 

Clark 

B 

B 

B 

Linn Cr. resegmented and upper portion renamed N. 

Linn. Cr. Extent of classification is unchanged. 

Confirmed with GIS. 

Approved 

0495 

0495 

3816 

Lost Cr. 

Lost Cr. 

Lost Cr. 

C 

C 

C 

22.0 Mouth 

25.2 Mouth 

1.8 Mouth 

36,61N,32N 

King Lake 

36,61N,32N 

DeKalb 

DeKalb 

DeKalb 

Gentry 

Gentry 

B 

B 

B 

Lost Cr. resegmented to account for presence of King 

Lake. Extent of classification is unchanged. Confirmed 

with GIS. 

Approved 

1709 

3839 

1709 

Maline Cr. 

Maline Cr. 

Maline Cr. 

C 

C 

C 

1.0 Mouth 

0.5 Mouth 

0.6 Sur 3125,46N,7E 

Bellefontaine Rd. 

Sur 3125,46N,7E 

9,46N,7E 

St. Louis City 

St. Louis City 

St. Louis City 

St. Louis 

St. Louis B 

X 

X 

Maline Cr. resegmented into two segments. Extent of 

classification is unchanged. Confirmed with GIS. WBC

B designated for WBID 1709. 

Resegmentation approved. Action on 

recreational use designations a separate action. 

See section 2 of decision document. 

2771 

2771 

3813 

Menorkenut Slough 

Menorkenut Slough 

Ditch #16 

C 

C 

C 

25.0 Mouth 

10.4 Mouth 

11.2 33,24N,8E 

7,25N,8E 

33,24N,8E 

7,25N,8E 

Butler 

Butler 

Butler 

B Menorkenut Slough resegmented and upper portion 

renamed Ditch #16. Extent of classification is 

unchanged. 

Resegmentation approved. Removal of WBC

B recreational use a separate action. See section 

2 of decision document. 

0001 

3700 

3699 

0001 

Mississippi River 

Mississippi River 

Mississippi River 

Mississippi River 

P 

P 

P 

P 

165.0 Missouri R. 

44.1 Missouri R. 

94.4 Cuivre R. 

37.5 Lock & Dam 21 

Des Moines R. 

Cuivre R. 

Lock and Dam 21 

Des Moines R. 

St. Charles 

St. Charles 

St. Charles 

Marion 

Clark 

Marion 

Clark 

A 

A 

A 

A 

X 

X 

X 

X 

Mississippi R. resegmented. Extent of classification is 

unchanged. 
Approved 



 

 
  

     

     

    

     

       

       

 

 

  

    

    

    

  

 

 

 

  

   

   

 

     

       

     

  

  

 

  

 

  

 

 

 

  

 

       

           

        

         

 

       

       

       

  

       

      

         

         

         

      

      

      

 

        

     

         

        

       

      

       

    

      

     

         

      

     

     

    

       

         

         

        

       

     

         

       

        

    

         

       

Water 

Body ID 
Water Body Class Miles From To County County2 WBC SCR Explanation EPA Decision 

1707.02 Mississippi R. P 195.5 Ohio R. Dam #27 Mississippi St. Louis City X Two segments of the Mississippi River resegmented 

1707.01 Mississippi R. P 5.0 Dam #27 Missouri R. Mississippi St. Louis City B X into a total of four segments. Extent of classification is 
Resegmentation approved. For EPA action on 

3701 Mississippi R. P 120.1 Ohio R. Kaskaskia R. Mississippi Ste. Genevieve B X unchanged. WBC-B designated for all segments except 
recreational use designations, section 2 of 

1707.03 Mississippi R. P 44.6 Kaskaskia R. Meramec R. Ste. Genevieve St. Louis B X WBID 1707.02, which is subject to EPA's October 29, 
decision document. 

1707.02 Mississippi R. P 28.3 Meramec R. N Riverfront Park St. Louis St. Louis City X 2009 determination. 

1707.01 Mississippi R. P 6.3 N Riverfront Park Missouri R. St. Louis City St. Charles B X 

0369 Moss Cr. P 23.0 Mouth 7,50N,25W Carroll B Moss Creek resegmented into 13.7-mile segment and 

0369 Moss Cr. P 13.7 Mouth 34,52N,25W Carroll B 5.1-mile Norborne Drainage Ditch. Upstream boundary Approved 

3814 Norborne Drainage Ditch P 5.1 34,52N,25W 21,52N,26W Carroll Ray B of Ditch does not coincide with old upstream boundary 

of Moss Cr. MDNR explained that the old upstream 

boundary was an error. The upstream legal description 

for Norborne Drainage Ditch corrects the error. 

0065 N. Fk. M. Fabius R. C 9.2 22,64N,12W 36,65N,13W Scotland Schuyler B Two segments of N. Fk. M. Fabius River combined 

3702 N. Fk. M. Fabius R. C 16.2 36,65N,13W 21,66N,14W Scotland Schuyler into one segment. Extent of classification is unchanged. Approved 

0065 N. Fk. M. Fabius R. C 28.2 Mouth 21,66N,14W Scotland Schuyler B Confirmed with GIS. WBC-B designated for entire 

segment. 

1444 Piper Cr. P 7.5 Mouth Hwy. 83 Polk B 

1444 Piper Cr. P 5.3 Mouth 31,34N,22W Polk B 

3822 Town Br. P 2.5 Mouth 12,33N,23W Polk B 

Piper Cr. resegmented into 5.3-mile Piper Cr. and 2.5

mile Town Br. Confirmed with GIS. Approved 

1648 Quick Cr. C 4.5 28,46N,5W 25,46N,6W Montgomery Quick Cr. resegmented and upper portion renamed 

1648 Quick Cr. C 2.0 Sur 2658,46N,5W 32,46N,5W Montgomery B X Modoc Cr. Extent of classification is unchanged. Resegmentation approved. For EPA action on 

1647 Quick Cr. P1 1.5 28,46N,SW Sur 2658, 46N,5W Montgomery B Confirmed with GIS. WBC-B designated for WBID recreational uses see section 2 of decision 

1647 Quick Cr. P1 1.8 Mouth Sur 2658, 46N,5W Montgomery B 1647 and 1648. document. 

3821 Modoc Cr. C 3.3 32,46N,4W 25,46N,6W 

1710 River des Peres P 1.5 Mouth Gravois Cr. St. Louis City Two segments of River des Peres combined into one Resegmentation approved. Action on 

1711 River des Peres C 1.0 Gravois Cr. Morgan Ford Road St. Louis City Class P segment. MDNR used Classification Protocol recreational use designations a separate action. 

1710 River des Peres P 2.6 Mouth Sur 1359,44N,6E St. Louis City X and USGS gage data to support re-classification of 

Class C to Class P. 

See section 2 of decision document. 

2481 S. Spring Cr. P 5.0 Mouth 23,25N,16W Douglas B 

2481 S. Spring Cr. P 4.0 Mouth 23,25N,16W Douglas B 

3815 Spring Cr. P 1.0 Mouth 18,25N,16W Douglas B 

S. Spring Cr. resegmented and lower 1.0 mile renamed 

Spring Cr. Extent of classification is unchanged. Approved 

3134 Spillway Ditch P 13.5 29,23N,15E 33,25N,16E New Madrid Mississippi A Spillway Ditch and Stevenson Bayou resegmented into Resegmentation approved, but EPA notes 

3135 Stevenson Bayou C 14.0 33,25N,16E 31,27N,17E Mississippi B 2 segments of Spillway Ditch and 1 segment of typographical error for MDNR's attention 

3134 Spillway Ditch P 24.7 28,23N,15E 33,25N,16E New Madrid Mississippi A Stevenson Bayou to correct a naming error. Endpoints during the next triennial review. 

3809 Spillway Ditch C 8.7 5,24N,16E 25,26N,16E Mississippi B between 2 new Spillway Ditch segments do not 

3135 Stevenson Bayou C 6.4 25,26N,16E 31,27N,17E Mississippi B coincide. MDNR noted typographical error and intent 

to revise. Extent of classification unchanged. 

1870 Spring Br. P 4.8 Mouth 02,34N,06W Dent B 

3708 Spring Br. P 7.4 02,34N,06W Hwy. 32 Dent 

1870 Spring Cr. P 18.0 Mouth 19,34N,05W Dent B X 

Two segments of Spring Br. combined into Spring Cr. 

Extent of classification is unchanged. Confirmed with 

GIS. 

Approved 



 

 
  

   

   

   

   

   

   

  

  

   

 

 

   

 

 

   

    

      

     

         

       

          

        

  

       

      

   

         

       

  

       

         

         

      

   

         

       

    

Water 

Body ID 
Water Body Class Miles From To County County2 WBC SCR Explanation EPA Decision 

3138 St. Johns Ditch P 35.0 29,23N,15E 25,28N,13E New Madrid Scott B St. Johns Ditch resegmented into two segments. Resegmentation approved. Action on 

3138 St. Johns Ditch P 15.3 Mouth 16,25N,14E New Madrid B X Upstream boundary (between Class P and other Class C recreational use designations a separate action. 

3707 St. Johns Ditch P 18.7 16,25N,14E 36,28N,13E New Madrid Scott X segment) revised from section 25 to 36 to more 

accurately describe boundary, which is confluence 

located in section 36. 

See section 2 of decision document. 

0327 

3704 

0327 

Third Fk. Platte R. 

Third Fk. Platte R. 

Third Fk. Platte R. 

C 

C 

C 

7.5 

25.0 

33.7 

Mouth 

08,57N,33W 

Mouth 

08,57N,33W 

25,61N,33W 

25,61N,33W 

Buchanan 

Buchanan 

Buchanan 

Gentry 

Gentry 

Gentry 

B 

B X 

Two segments combined into one. Extent of 

classification is unchanged. WBC-B and SCR 

designated for entire segment. 

Approved 

1369 

1369 

3828 

Turkey Cr. 

Turkey Cr. 

S. Fk. Turkey Cr. 

C 

C 

C 

15.0 

15.9 

4.5 

Mouth 

Mouth 

21,35N,25W 

34,35N,25W 

21,35N,25W 

34,35N,25W 

St. Clair 

St. Clair 

Cedar 

Cedar 

Cedar 

A 

A 

A 

Turkey Cr. resegmented into Turkey Cr. and S. Fk. 

Turkey Cr. New segmentation corrects naming error. 

Extent of classification is unchanged. 

Approved 

1291 

1291 

3709 

Wades Cr. 

Wade Cr. 

Trib. to Wade Cr. 

C 

C 

C 

8.0 

5.4 

2.0 

Mouth 

Mouth 

Mouth 

33,44N,25W 

9,43N,25W 

33,44N,25W 

Henry 

Henry 

Henry 

B 

B 

B 

Wades Cr. resegmented into Wade Cr. and Trib. to 

Wade Cr. Extent of classification is unchanged. 

Confirmed with GIS. 

Approved 

2375 Wilson Cr. P 18.0 Mouth 16,29N,22W Christian Greene B Wilson Cr. resegmented to correct errors in naming and 

2375 Wilsons Cr. P 14.0 Mouth 27,29N,22W Christian Greene B segment descriptions for Wilsons Cr., Fassnight Cr., Approved 

3811 North Branch Wilsons Cr. P 3.8 29,29N,22W 16,29N,22W Greene B and Jordan Cr. North Branch Wilsons Cr. added to 

better identify upper reach of Wilson Cr. Confirmed 

changes with GIS. 



 

  

Table 5. Water bodies Missouri added to Table H.
 

Water 

Body ID 
Water Body Class Miles From To County County2 LWW AQL WBC SCR EPA Decision 

3825 Black Cr. P 1.6 Mouth 21,45N,6E St. Louis X X B X Approved 

3818 Cave Cr. C 0.5 Mouth 29.48N,15W Cooper X X B Approved 

3826 Deer Cr. P 1.6 Mouth 1930,45N,6 St. Louis City St. Louis X X B X Approved 

3827 River des Peres P 3.7 Sur 2037,45N,6 St. Louis City X X X For EPA action on recreational use 

1359,44N,6E E designations, section 2 of decision 

document. 



 

 
 

 

       

    

        

  

      

 

         

    

     

  

       

  

       

  

        

    

          

  

          

  

         

   

        

 

         

    

Table 6. Water bodies Missouri deleted from Table H and EPA approves.
 

Water 

Body ID 
Water Body Class Miles From To County Explanation 

EPA 

Decision 

3783 Beaver Dam Cr. C 5.0 Mouth 02,46N,23W Pettis Duplicate of WBID 3548 Beaverdam 

Cr. Confirmed with GIS and MDNR. 

Approved 

3727 Big Turkey Cr. C 14.0 Mouth 5,38N,21W Benton Duplicate of WBID 1116 Turkey Cr. 

Confirmed with GIS. 

Approved 

3786 Camp Cr. C 3.5 Mouth 27,45N,22W Pettis Duplicate of WBID 866. Confirmed 

with GIS. 

Approved 

2819 Ditch to Pike Cr. C 3.0 Mouth 30,23N,6E Butler Duplicate of WBID 2813 Pike Cr. 

Ditch. Confirmed with GIS and 

checked with MDNR regarding legal 

description. 

Approved 

3749 Jordan Br. C 1.0 Mouth 11,37N,22W Hickory Duplicate of WBID 1431 Jordan Br. 

Confirmed with GIS. 

Approved 

3564 Mill Cr. P 0.5 Mouth 03,37N,10W Phelps Duplicate of WBID 3563 Mill Cr. 

Confirmed with GIS. 

Approved 

3775 Panther Cr. C 2.0 Mouth 32,36N,24W St. Clair Duplicate of part of WBID 1373 

Panther Cr. Confirmed with GIS. 

Approved 

3747 South Dry Sac Cr. C 2.0 5,29N,20W 3,29N,20W Greene Duplicate of WBID 3746 S. Dry Sac 

Cr. Endpoints identical. 

Approved 

3748 South Dry Sac R. P 1.5 Mouth 36,30N,22W Greene Duplicate of WBID 1386 S. Dry Sac 

R. Endpoints identical. 

Approved 

3774 Sugar Cr. P 5.5 Mouth 9,41N,11W Miller/ 

Osage 

Duplicate of part of WBID 1077 Sugar 

Cr. Confirmed with GIS. 

Approved 

3712 Trib. to Bauer Br. C 1.5 Mouth 28,43N,21W Benton Duplicate of WBID 1114. Confirmed 

with GIS. 

Approved 

0648 Trib. to Chariton R. C 1.5 Mouth 33,66N,16W Putnam Duplicate of WBID 0649 Old Chan. 

Chariton R. Confirmed with GIS. 

Approved 



 
 

 

 

 

  

  

 

 

     

 

   

 

 

 

 

 

 

 

  

 

  

 

  

   

   

  

 

 

 

 

 

   

 

 

  

  

   

  

 

  

 

 

 

 

 

Table 8.	 Water bodies Missouri designated and EPA approves 

for the protection of WBC-B.  The table below 

includes some water body names in brackets.  The 

name in brackets is the old name that Missouri revised 

during this triennial review.  See Table 4 and section 

1.G. of the enclosurefor additional discussion. 

Water 

Body ID 
Water Body Name 

County 

Downstream 
HUC8 

0622 Barber Cr. Sullivan 10280103 

0867 Basin Fk. Pettis 10300103 

1276 Big Deer Cr. Bates 10290108 

1608 Bigelow's Cr. St. Charles 10300200 

3147 Blue Ditch Scott 08020201 

0993 Blythes Cr. Moniteau 10300102 

1301 Bones Br. Bates 10290102 

1690 Browns Br. [Trib. to Browns Br.] Franklin 10300200 

0859 Brushy Cr. Pettis 10300103 

1679 Brushy Cr. [Slaughter Br.] Franklin 10300200 

1865 Burgher Br. Phelps 07140102 

2389 Carney Cr. Barry 11010002 

1000 Clark Fk. Cole 10300102 

1631 Clear Cr. Montgomery 10300200 

3303 Cole Camp Cr. Benton 10290109 

0721 Collier Cr. Callaway 10300102 

0132 Coon Cr. Monroe 07110006 

0253 Davis Cr. Ditch Holt 10240005 

0320 Dicks Cr. Platte 10240012 

3094 Ditch #8 New Madrid 08020204 

1298 Double Br. Bates 10290102 

1688 Dubois Cr. Franklin 10300200 

0811 E. Brush Cr. Moniteau 10300102 

0608 E. Fk. Locust Cr.* Sullivan 10280103 

1518 E. Fk. Roubidoux Cr. Texas 10290201 

0597 E. Yellow Cr. Chariton 10280103 

0287 Elkhorn Cr. Nodaway 10240010 

0804 Factory Cr. Moniteau 10300102 

0883 Gabriel Cr.* Morgan 10300103 

0807 Haldiman Br. Moniteau 10300102 

0588 Hickory Cr. Grundy 10280102 

1011 Hominy Br. [Hominy Cr.] Boone 10300102 

1002 Honey Cr. Cole 10300102 

3413 Horseshoe Cr. Jackson 10300101 

1591 Indian Cr. Texas 10290202 

1864 L. Dry Fk. Phelps 07140102 

0863 L. Shaver Cr. Pettis 10300103 

0328 L. Third Fk. Platte R. Dekalb 10240012 

2980 Lick Cr. Ditch Stoddard 08020203 

0602 Long Br. Linn 10280103 

1709 Maline Cr.* St. Louis City 07140101 



  

   

  

 

 

 

 

  

    

 

  

 

 

 

 

 

   

 

 

 

 

   

 

 

  

  

 

   

   

   

  

     

 

      

 

          

     

3617 Mineral Spring Hollow Texas 10290202 

1707.01 Mississippi R.* St. Louis City 07140101 

1707.03 Mississippi R.* Ste. Genevieve 07140101 

3701 Mississippi R.* Mississippi 07140105 

0557 Muddy Cr. Grundy 10280102 

0898 Muddy Cr. Saline 10300104 

0391 Muddy Fk. Clay 10300101 

1010 N. Fk. Grindstone Cr. Boone 10300102 

0065 N. Fk. M. Fabius R.* Scotland 07110002 

1295 Panther Cr. Bates 10290105 

2058 Pleasant Valley Cr. Crawford 07140103 

1647 Quick Cr.* Montgomery 10300200 

1648 Quick Cr.* Montgomery 10300200 

0586 Raccoon Cr. Grundy 10280102 

0520 Rattlesnake Cr. Livingston 10280101 

0715 Richland Cr. Callaway 10300102 

0829 Rising Cr. Cole 10300102 

2035 Roth Cr. [Bachelor Cr.] Franklin 07140103 

1032 Sanford Cr. Cole 10290111 

0860 Sewer Branch Pettis 10300103 

3624 Slabtown Br. Texas 10290202 

3359 Soap Cr. Gasconade 07140103 

1870 Spring Cr. [Spring Br.]* Dent 07140102 

1029 Sugar Br. Boone 10300102 

1030 Sugar Br. Boone 10300102 

0327 Third Fk. Platte R.* Buchanan 10240012 

2130 Three Hill Cr. St. Francois 07140104 

0316 Todd Cr. Platte 10240012 

1687 Trib. to Busch Cr. Franklin 10300200 

0133 Trib. to Coon Cr. Randolph 07110006 

3509 Trib. to Flat Cr. Pettis 10300103 

1694 Trib. to Labadie Cr. Franklin 10300200 

0500 Trib. to W. Fk. Lost Cr. Dekalb 10280101 

2985 Turkey Cr. Stoddard 08020203 

0556 W. Honey Cr. [W. Fk. Honey Cr.] Grundy 10280102 

0319 Wilkerson Cr. Clay 10240012 

* See Section 1.G of this document for additional information on 

segmentation revisions to this water body. 
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Table 9.	 Water body segments and lakes Missouri designated and EPA 

approves for the protection of SCR.  The table below includes 

some water body names in brackets.  The name in brackets is 

the old name that Missouri revised during this triennial 

review.  See the Table 4 and section 1.G. of the enclsorefor 

Stream Segments in Table H: 

Water 

Body ID 
Water Body Name 

County 

Downstream 
HUC8 

1015 Bear Cr. Boone 10300102 

0273 Bee Cr. Platte 10240011 

0207 Big Cr. Lincoln 07110008 

1608 Bigelow's Cr. St. Charles 10300200 

3147 Blue Ditch Scott 08020201 

0993 Blythes Cr. Moniteau 10300102 

0035 Bobs Cr. Lincoln 07110004 

3424 Brawley Cr. Johnson 10300104 

0276 Brush Cr. Platte 10240011 

1475 Brush Cr. Laclede 10290201 

0377 Brushy Cr. Caldwell 10300101 

1679 Brushy Cr. [Slaughter Br.] Franklin 10300200 

1865 Burgher Br. Phelps 07140102 

2392 Calton Cr. Barry 11010002 

2389 Carney Cr. Barry 11010002 

0737 Cedar Cr. Callaway 10300102 

3168 Chat Cr. [Douger Br.]* Lawrence 11070207 

0935 Clear Fk. Johnson 10300104 

3303 Cole Camp Cr. Benton 10290109 

1722 Cotter Cr. Jefferson 07140101 

0912 Davis Cr. Lafayette 10300104 

0320 Dicks Cr. Platte 10240012 

0268 Dillon Cr. Andrew 10240011 

3094 Ditch #8 New Madrid 08020204 

2776 Ditch to Black R. Butler 11010007 

1298 Double Br. Bates 10290102 

2041 Dry Fk. Cr. Gasconade 07140103 

3085 Duck Cr. Stoddard 08020204 

1264 E. Br. S. Grand R. [East Br.] Cass 10290108 

0447 E. Fk. Big Cr. Harrison 10280101 

0932 E. Fk. Postoak Cr. Johnson 10300104 

1265 East Cr. Cass 10290108 

0131 Elk Fk. Salt R. Monroe 07110006 

0287 Elkhorn Cr. Nodaway 10240010 

1283 Elm Br. Henry 10290108 

0804 Factory Cr. Moniteau 10300102 

3336 Flat Cr. Franklin 07140103 

0883 Gabriel Cr.* Morgan 10300103 

2823 Goose Cr. Butler 11010007 

3357 Greedy Cr. Gasconade 07140103 

1011 Hominy Br. [Hominy Cr.] Boone 10300102 

1002 Honey Cr. Cole 10300102 



 
 

 

 

 

 

 

  

  

  

  

  

  

  

  

 

 

   

  

 

 

 

 

 

 

 

  

   

  

   

 

 

 

 

 

  

 

    

 

 

 

 

 

 

 

 

   

   

Water 

Body ID 
Water Body Name 

County 

Downstream 
HUC8 

2202 Hubble Cr. Cape Girardeau 07140107 

3237 Hudson Cr. Barry 11070207 

1591 Indian Cr. Texas 10290202 

0424 L. Blue R. Jackson 10300101 

2385 L. Crane Cr. Stone 11010002 

1863 L. Dry Fk. Phelps 07140102 

0079 L. Fabius R. Knox 07110003 

2393 L. Flat Cr. Barry 11010002 

2231 L. Muddy Cr. Bollinger 07140107 

0863 L. Shaver Cr. Pettis 10300103 

2980 Lick Cr. Ditch Stoddard 08020203 

2457 Little Cr. Ozark 11010003 

0696 Long Branch Cr. Macon 10280203 

1709 Maline Cr.* St. Louis City 07140101 

0245 Middle Tarkio Cr. Atchison 10240005 

0159 Mill Cr. Lincoln 07110008 

1707 Mississippi R.* St. Louis City 07140101 

1707 Mississippi R.* Ste. Genevieve 07140101 

3701 Mississippi R.* Mississippi 07140105 

0343 Mozingo Cr. Nodaway 10240013 

0434 Muddy Cr. Daviess 10280101 

0557 Muddy Cr. Grundy 10280102 

0855 Muddy Cr. Pettis 10300103 

0391 Muddy Fk. Clay 10300101 

1305 Mulberry Cr. Bates 10290102 

0654 N. Blackbird Cr. Putnam 10280201 

0920 N. Fk. Blackwater R. Johnson 10300104 

1010 N. Fk. Grindstone Cr. Boone 10300102 

3188 N. Fk. Spring R. Jasper 11070207 

0083 North R. Shelby 07110004 

1295 Panther Cr. Bates 10290105 

0470 Peddler Cr. Gentry 10280101 

0217 Peruque Cr. St. Charles 07110009 

0218 Peruque Cr. St. Charles 07110009 

0786 Petite Saline Cr. Cooper 10300102 

0926 Pin Oak Cr. Johnson 10300104 

1460 Pointers Cr. Osage 10290203 

0928 Post Oak Cr. [Postoak Cr.] Johnson 10300104 

1849 Pump Hollow Crawford 07140102 

1647 Quick Cr.* Montgomery 10300200 

1648 Quick Cr.* Montgomery 10300200 

0586 Raccoon Cr. Grundy 10280102 

0136 Reese Fk. Monroe 07110006 

0715 Richland Cr. Callaway 10300102 

0829 Rising Cr. Cole 10300102 

0820 Rock Cr. Cole 10300102 

1714 Rock Cr. Jefferson 07140101 

0924 S. Fk. Blackwater R. Johnson 10300104 

3236 S. Fk. Capps Cr. Barry 11070207 



 
 

 

 

 

 

   

   

  

  

  

 

   

   

   

   

   

   

     

 

 

        

      

 

 

 

 

 

   

 
 

 

 

 

   

 

  

  

 

 

  

  

 

           

    

Water 

Body ID 
Water Body Name 

County 

Downstream 
HUC8 

2190 Saline Cr. Jefferson 07140102 

3359 Soap Cr. Gasconade 07140103 

0658 Spring Cr. Sullivan 10280202 

2072 Spring Cr. Franklin 07140103 

1870 Spring Cr. [Spring Br.]* Dent 07140102 

3138 St. Johns Ditch* New Madrid 08020201 

0685 Sweet Spring Cr. Randolph 10280203 

0327 Third Fk. Platte R.* Buchanan 10240012 

2130 Three Hill Cr. St. Francois 07140104 

0316 Todd Cr. Platte 10240012 

1687 Trib. to Busch Cr. Franklin 10300200 

0805 Trib. to Factory Cr. Moniteau 10300102 

3509 Trib. to Flat Cr. Pettis 10300103 

1268 Trib. to Massey Cr. Cass 10290108 

3488 Trib. to Muddy Cr. Pettis 10300103 

0948 Trib. to Strobel Br. Cole 10300102 

0500 Trib. to W. Fk. Lost Cr. Dekalb 10280101 

0074 Troublesome Cr. Marion 07110003 

1610 Tuque Cr. Warren 10300200 

0199 Turkey Cr. Lincoln 07110008 

2985 Turkey Cr. Stoddard 08020203 

2846 Twelve Mile Cr. Madison 08020202 

0929 W. Fk. Post Oak Cr. [W. Fk. Postoak Cr.] Johnson 10300104 

0556 W. Honey Cr. [W. Fk. Honey Cr.] Grundy 10280102 

2139 Wallen Cr. Washington 07140104 

0937 Walnut Cr. Johnson 10300104 

0319 Wilkerson Cr. Clay 10240012 

1500 Wolf Cr. Wright 10290201 

2228 Wolf Cr. Cape Girardeau 07140107 

* See Section 1.G. of this document for additional information on segmentation 

revisions to this water body. 

Lakes in Table G: 

Water 

Body ID 
Water Body Name 

County 

Downstream 
HUC8 

7182 Fayette Lake #3 (Rogers) Howard 10300102 

7147 Fountain Grove Lakes Linn 10280103 

7005 Marais Temps Clair St. Charles 07110009 

7340 Mingo Lakes Stoddard 08020203 

7164 Moberly Park Lake Randolph 10290203 

7165 Moberly Rothwell Lake Randolph 10280203 

7402 Mozingo Lake Nodaway 10240013 

7337 Otter Slough Stoddard 08020203 

7238 Pomme de Terre Lake Hickory 10290107 

7353 Twin Borrow Pits Pemiscot 08010100 

7006 Willowwood Lake St. Charles 07110009 

7354 Wolf Bayou Pemiscot 08010100 



   

   

  

 

 

    

  

 

 

   

  

 

 

   

  

  

 

 

 

Table 10.	 Water bodies Missouri designated and EPA approves for the protection of SCR as the highest attainable use.  The 

"Determination Use" column identifies the use indicated as highest attainable by EPA's October 31, 2006 determination.  

"N/A" indicates those waters that were not part of EPA's October 31, 2006 determination.  The table below includes some 

water body names in brackets.  The name in brackets is the old name that Missouri revised during this triennial review.  See 

Table 4 and Section 1.G. of the enclosure for additional discussion. 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

1470 Bell Cr. C 6 SCR Depth and 

evidence support 

SCR 

designation. 

SCR approved 

1746 Big Bottom Cr. C 1.5 SCR Depth and 

evidence support 

SCR 

designation. 

SCR approved 

2036 Big Cr. C 3.3 N/A Depth and 

evidence support 

SCR 

designation. 

SCR approved 

441 Big Muddy Cr. C 12 SCR Depth, 

comments, and 

evidence support 

SCR 

designation. 

SCR approved 



   

   

 

  

 

 

 

   

    

   

 

   

   

  

  

   

   

  

  

  

 

   

   

   

  

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

34 Birkhead Br. C 2 WBCR Depth and 

comment 

support SCR 

designation. 

WBCR 

determination 

based on max 

depth of 3.5 feet. 

MDNR did not 

designated 

WBCR based on 

the 2005 MDNR 

UAA because 

depth appeared 

to be estimated 

and no photos 

available. 2006 

UAA sites 

downstream of 

classified 

segment did not 

find 1 meter 

depth. 2007 

UAA considered 

representative. 

SCR approved 



   

     

 

  

   

    

  

 

  

  

  

   

  

  

 

   

  

 

  

  

  

  

 

 

   

 

  

 

   

  

 

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

1028 Callahan Cr. C 13.8 WBCR In the Order of 

Rulemaking 

MDNR cites 

1.91 inches of 

rain prior to the 

2006 UAA. 

Confirmed 

assertion with 

data from 

NOAA. 2005 

and 2006 UAAs 

also conducted 

during drought. 

Downstream 

portion of 2007 

UAA not 

conducted 

during drought. 

Depth and 

evidence support 

SCR use 

designation. 

SCR approved 

3051 Caney Cr. C 11.5 N/A Depth and 

comment 

support SCR 

designation. 

SCR approved 

707 Cow Cr. C 2.5 SCR Depth and 

evidence support 

SCR 

designation. 

SCR approved 



   

     

 

   

 

 

  

 

  

 

    

  

 

 

   

 

  

 

 

 

  

  

  

  

   

  

   

   

  

   

   

 

 

   

 

  

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

555 E. Honey Cr. [E. Fk. 

Honey Cr.] 

C 13.6 No new or 

revised 

standard 

necessary 

Depth and 

comment 

support SCR 

designation. 

SCR approved 

3657 Fountain Farm Br. C 1.8 WBCR Depth and 

evidence support 

SCR 

designation. 

SCR approved 

1307 Gillum Cr. C 2.5 WBCR Depth and 

comment 

support SCR 

designation. 

WBCR 

determination 

based on 

average depth, 

which was 

replaced by 

median depth in 

revised protocol. 

Stream does not 

meet max depth 

criterion for 

WBCR, but does 

have depth to 

support SCR. 

SCR approved 

3202 Glendale Fk. C 5.4 N/A Depth and 

comment 

support SCR 

designation. 

SCR approved 



   

   

 

  

 

     

 

  

 

  

  

  

   

   

   

    

  

 

   

   

   

  

   

  

 

  

  

   

   

 

  

 

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

2201 Goose Cr. C 3 N/A Depth and 

comment 

support SCR 

designation. 

SCR approved 

3425 Hogan Fk. [Hogan's 

Fk.] 

C 5.8 N/A Depth and 

comment 

support SCR 

designation. 

MDNR clarified 

interpretation of 

protocol that 

median depth is 

to be assessed 

using all data 

from the site, not 

assessed for 

individual 

features. Run at 

Site 1 had 

median of 0.5 

meter and 

maximum of 0.7 

meter. Run 

maximum 

similar to 

maximum at 

other sites, and 

does not change 

decision 

between SCR 

and WBCR. 

SCR approved 



   

   

 

  

 

 

 

   

   

  

  

  

 

   

   

  

    

   

  

  

  

   

   

   

  

 

 

   

 

  

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

1018 Kelley Br. C 5.8 SCR Depth and 

comment 

support SCR 

designation. 

Most 

downstream 

point of Kelley 

Branch is in 

Pinnacle Youth 

Park. Called 

Joann Cowan 

(572-449-7946) 

on 2-5-2010 to 

discuss use of 

Kelley Branch. 

Said that is not 

aware of people 

swimming/imme 

rsing themselves 

in Kelley 

Branch. Noted 

that most people 

use Spring Fork, 

the creek into 

which Kelley 

Branch flows. 

SCR approved 

1303 Knob Cr. C 8.4 SCR Depth and 

comment 

support SCR 

designation. 

SCR approved 



   

    

 

  

 

    

 

  

 

  

  

  

 

 

   

  

 

 

   

 

  

 

   

 

  

 

    

 

  

 

    

  

 

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

3113 Lateral Ditch #2 C 2.4 SCR Depth and 

comment 

support SCR 

designation. 

SCR approved 

3032 Main Ditch #8 C 11.5 WBCR Depth and 

comment 

support SCR 

designation. 

SCR approved 

3839 Maline Cr.* C 0.5 WBCR Depth, 

comments, and 

evidence support 

SCR 

designation. 

SCR approved 

3703 North R. C 8.7 WBCR Depth and 

evidence support 

SCR 

designation. 

SCR approved 

521 Panther Cr. C 5 SCR Depth and 

comment 

support SCR 

designation. 

SCR approved 

176 Paris Br. C 3 SCR Depth and 

comment 

support SCR 

designation. 

SCR approved 

3827 River des Peres P 2.6 N/A Depth and 

comment 

support SCR 

designation. 

SCR approved 

983 Roark Br. C 1.3 N/A Evidence of use 

supports SCR 

designation. 

SCR approved 



   

    

  

 

   

  

 

 

      

 

  

 

     

 

 

     

  

  

 

    

  

 

                

WBID Water Body Name Class Miles 
Determinat 

ion Use 
Explanation EPA Decision 

1603 Spring Cr. C 3.7 N/A Evidence of use 

supports SCR 

designation. 

SCR approved 

2759 Toms Cr. C 2.2 N/A Depth and 

evidence support 

SCR 

designation. 

SCR approved 

1530 Trib. to L. Beaver Cr. C 2.3 SCR Depth and 

comment 

support SCR 

designation. 

SCR approved 

1006 Trib. to Perche Cr. C 2 N/A Depth supports 

SCR designation 

SCR approved 

2121 Trib. to Shibboleth Cr. C 1.3 SCR Depth and 

observed use 

support SCR 

designation 

SCR approved 

687 Walnut Cr. C 3.5 N/A Evidence of use 

supports SCR 

designation. 

SCR approved 

* See Section 1.G. of this document for additional information on segmentation revisions to this water body.
 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

               

Table 11.	 Water bodies for which EPA approves Missouri's decision to remove the WBC-B 

recreational use. The table below includes some water body names in brackets.  The name in 

brackets is the old name that Missouri revised during this triennial review.  See Table 4 for 

additional discussion. 

WBID Water Body Name Class Miles 
EPA 

Decision 

3813 Ditch #16* C 11.2 

Removal of 

WBC-B 

approved 

2978 Dudley Main Ditch C 0.8 

Removal of 

WBC-B 

approved 

2372 
Millan Hollow [Trib. to 

Davis Cr.] 
C 1.4 

Removal of 

WBC-B 

approved 

0530 Sheep Cr. C 1.0 

Removal of 

WBC-B 

approved 

0950 Trib. to N. Moreau Cr. C 2.4 

Removal of 

WBC-B 

approved 

* See Section 1.G. of this document for additional information on segmentation revisions to this water body.
 



   

  

 

 

   

  

 

 

   

  

 

 

   

  

 

 

   

  

 

 

   

  

 

 

   

Table 12. Water bodies for which EPA disapproves Missouri's decision to remove the WBC-B recreational use.
 

WBID Water Body Name Class Miles 
Explanatio 

n 
EPA Decision 

1220 Bear Cr. C 7.4 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

0491 Campbell Cr. C 2.8 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

0442 Hickory Cr. C 2.8 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

1437 Lindley Cr. C 2.4 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

2815 Pike Cr. C 6.0 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

3410 Reid Cr. C 2.3 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 
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0382 Rollins Cr. C 7.0 Data 

indicates 

SCR 

attainable. 

2005 UAA 

also 

contained 

depths of 

0.5-meter or 

more. 

Removal of WBC-B disapproved 

0952 Scott Br. C 0.5 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

1837 Trib to Cape La Croix C 1.7 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

0791 Trib. to Clark Fk. C 0.5 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

0484 Trib. to Wildcat Cr. C 2.0 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 

3175 Truitt Cr. C 6.4 Data 

indicates 

SCR 

attainable. 

Removal of WBC-B disapproved 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 13. Lakes with Site-Specific Criteria from Table M. 

Lake Ecoregion	 Lake 

Plains	 Plains Bowling Green Lake 

Bowling Green Lake (old) 

Forest Lake 

Fox Valley Lake 

Hazel Creek Lake 

Lincoln Lake – Cuivre River State Park 

Marie, Lake 

Nehai Tonkaia Lake 

Viking, Lake 

Waukomis Lake Platte 

Weatherby Lake Platte 

Ozark Border	 Goose Creek Lake 

Wauwanoka, Lake 

Ozark Highlands	 Clearwater Lake 

Council Bluff Lake 

Crane Lake 

Fourche Lake 

Loggers Lake 

Lower Taum Sauk Lake 

Noblett Lake 

St. Joe State Park Lakes 

Sunnen Lake 

Table Rock Lake 

Terre du Lac Lakes 

Timberline Lakes 

County 

Pike 

Pike 

Adair 

Clark 

Adair 

Lincoln 

Mercer 

Chariton 

Daviess 

Platte 

Platte 

St Francois 

Jefferson 

Wayne-Reynolds 

Iron 

Iron 

Ripley 

Shannon 

Reynolds 

Douglas 

St Francois 

Washington 

Stone 

St Francois 

St Francois 

Site Specific Criteria 

TP Tn Chl
 

21 502 6.5
 

31 506 5.0
 

21 412 4.3
 

17 581 6.3
 

27 616 6.9
 

16 413 4.3
 

14 444 3.6
 

15 418 2.7
 

25 509 7.8
 

25 553 11.0
 

16 363 5.1
 

12 383 3.2
 

12 384 6.1
 

13 220 2.6
 

7 229 2.1
 

9 240 2.6
 

9 236 2.1
 

9 200 2.6
 

9 203 2.6
 

9 211 2.0
 

9 253 2.0
 

9 274 2.6
 

9 253 2.6
 

9 284 1.7
 

8 276 1.5
 



 

 

  

 

 

  

 

 

 

Table 14.  Nonsubstantive changes to 10 CSR 20-7.031.
 

CSR Section Revision Comment 

7.031 Various Added commas to lists in a series (e.g., “…swimming, 

water skiing ,  or skin diving. ”) and to demarcate the 

thousandths place in numbers (e.g., 1 , 000 ) 

Nonsubstantive revision 

7.031 Various Revised all instances of “seven (7)-day Q10 ” to 

“7Q10 ” 

Nonsubstantive revision 

7.031 (1)(E) Revised cross-reference from “(4)(P) ” to “(4)(Q) ” Re-lettering 

7.031 (1)(Y) Revised “lower twenty-fifth percentile ” to “lower 

quartile ( twenty-fifth percentile ) ” 

Clarification 

7.031 (3)(A)5. Revised “vegetation al ” Typographical 

7.031 (4)(O) 

through 7.031 

(4)(S) 

Lettering changes due to addition of new section (N) Re-lettering 

7.031 (4)(Q) Revised “most ” to “more ” Grammatical correction 

7.031 (5)(B) Revised “comsumption ” to “consumption ” Typographical 

7.031 Table A Added second asterisk symbol for “** Geometric 

mean… ” in Table A to accommodate new asterisk for 

Table K. 

Nonsubstantive 

7.031 Table A Added cross-reference in metals criteria table “refer to 

text in 10 CSR 20-7.031(4)(B)2.) ” 

Clarification 

7.031 Table A Revised “Nonhardness ” to “Not Hardness 

Dependent ” 

Nonsubstantive 

7.031 Table A Revised “Chro n mium VI ” Typographical 

7.031 Table A Revised “Dichlorobromo m ethane ” Typographical 



 
      

   

  

  

  

  

  

   

   

   

    

    

    

   

  

  

   

  

  

  

   

  

  

  

    

    

  

 

  

  

  

  

  

   

    

   

    

    

  

  

   

   

   

   

   

   

      

Table 15.  Nonsubstantive revisions to the classified stream names in 10 CSR 20-7.031 Table H.
 

Water 

Body ID 
Old Water Body Name New Water Body Name County Downstream HUC 8 

2175 Andrew Br. Andrews Br. St. Francois 07140104 

2306 Aslinger Cr. Aslinger Br. Madison 07140107 

2307 Aslinger Cr. Aslinger Br. Madison 07140107 

2035 Bachelor Cr. Roth Cr. Franklin 07140103 

1209 Barkers Cr. Barker Cr. Henry 10290108 

2449 Barrett Hollow Barret Hollow Ozark 11010003 

2621 Beaver Dam Cr. Beaverdam Cr. Butler 11010008 

2622 Beaver Dam Cr. Beaverdam Cr. Ripley 11010008 

3548 Beaver Dam Cr. Beaverdam Cr. Pettis 10300104 

2831 Beehive Hollow Beehole Hollow Butler 11010007 

2530 Bell Pond Hollow Ball Pond Hollow Ozark 11010006 

2324 Big Cr. E. Fk. Big Cr. Madison 07140107 

2237 Big Hollow Cr. Big Hollow Br. Bollinger 07140107 

1697 Big Tavern Cr. Tavern Cr. Franklin 10300200 

0124 Billy's Br. Billys Br. Macon 07110006 

2775 Blue Spring Slough Snyder Ditch Butler 11010007 

0775 Boones Branch Cr. Boones Br. Howard 10300102 

0931 Bradley Cr. Bradley Br. Johnson 10300104 

0069 Brush Cr. Brushy Cr. Schuyler 07110002 

2921 Brush Cr. Brushy Cr. Iron 08020202 

1670 Buck Lick Cr. Bucklick Cr. Franklin 10300200 

2419 Butter Cr. Butler Cr. Barry 11010001 

2215 Cansy Fk. Caney Fk. Cape Girardeau 07140107 

2216 Cansy Fk. Caney Fk. Cape Girardeau 07140107 

1837 Cape La Croix Cr. Trib. to Cape La Croix Cr. Cape Girardeau 07140105 

1114 Carver Cr. Trib. to Bauer Br. Benton 10290109 

3081 Cato Slough Ditch 101 Stoddard 08020204 

2720 Cave Fk. Cr. Cave Fk. Ripley 11010008 

1631 Clear Cr. Clear Fk. Montgomery 10300200 

1155 Conn Cr. Conns Cr. Camden 10290109 

0745 Connor Cr. Conner Cr. Boone 10300102 

0365 Crabapple Cr. Trib to Crabapple Cr. Ray 10300101 

3307 Crooked Cr. Crooked Br. Cass 10290108 

2417 Davis Hollow Off Davis Hollow Barry 11010001 

0539 Dead Oak Cr. Dead Oak Br. Caldwell 10280101 

3110 Ditch #36 Main Ditch #36 Dunklin 08020204 

2777 Ditch to Black R. Blue Spring Slough Butler 11010007 

3120 Ditch to Buffalo Ditch Pole Cat Slough Dunklin 08020204 

3168 Douger Br. Chat Cr. Lawrence 11070207 

3189 Dry Br. Dry Fk. Jasper 11070207 

1441 Dry Fk. Cr. Dry Fk. Polk 10290107 

1443 Dry Fk. Cr. Dry Fk. Polk 10290107 

1862 Dry Fk. Cr. Dry Fk. Phelps 07140102 

1866 Dry Fk. Cr. Dry Fk. Phelps 07140102 

2039 Dry Fk. Cr. Dry Fk. Gasconade 07140103 

1314 Drywood Cr. Dry Wood Cr. Vernon 10290104 

0682 E. Fk. Chariton R. E. Fk. Little Chariton R. Chariton 10280203 



 
      

    

  

    

     

    

  

  

   

  

  

  

 

  

    

  

  

  

   

  

  

  

  

  

    

  

  

  

  

  

   

     

     

   

      

   

     

      

  

  

       

      

  

  

  

  

     

  

Water 

Body ID 
Old Water Body Name New Water Body Name County Downstream HUC 8 

0555 E. Fk. Honey Cr. E.Honey Cr. Grundy 10280102 

0619 E. Fk. Medicine Cr. Medicine Cr. Grundy 10280103 

1891 E. Prong E. Prong Crooked Cr. Dent 07140102 

1264 East Br. E. Br. S. Grand R. Cass 10290108 

2781 East Prong East Prong Indian Cr. Butler 11010007 

0620 Elm Cr. Elm Br. Putnam 10280103 

3206 Fidelity Cr. Fidelity Br.. Jasper 11070207 

3220 Five Mile Cr. Fivemile Cr. Newton 11070207 

1391 Flint Hill Flint Hill Br. Greene 10290106 

1885 Freshwater Cr. Fishwater Cr. Dent 07140102 

0821 Gibler Cr. Meadows Cr. Cole 10300102 

0822 Gibler Cr. Meadows Cr. Cole 10300102 

1142 Grand Glaize Cr. Grandglaize Cr. Miller 10290109 

1216 Granddaddy's Cr. Granddaddy Cr. Henry 10290108 

1036 Gum Spring Cr. Gum Spring Br. Cole 10290111 

2574 Hagard Cr. Hogard Cr. Ozark 11010006 

0708 Harrison Cr. Harrison Br. Callaway 10300102 

2806 Hartman Cr. Mill Cr. Butler 11010007 

2960 Hickory Cr. Hickory Flat Cr. Wayne 08020202 

1980 Hinch Cr. Hinch Br. Crawford 07140102 

1981 Hinch Cr. Hinch Br. Crawford 07140102 

3425 Hogan's Fk. Hogan Fk. Johnson 10300104 

1011 Hominy Cr. Hominy Br. Boone 10300102 

1845 Houston Cr. Hoosier Cr. Franklin 07140102 

1951 Indian Cr. Trib. To Cub Cr. Washington 07140102 

0749 Jamerson Cr. Jemerson Cr. Boone 10300102 

1916 James Cr. James Br. Crawford 07140102 

1917 James Cr. James Br. Crawford 07140102 

1431 Jurden Br. Jordan Br. Hickory 10290107 

2599 Kelley Hollow Kelly Hollow Oregon 11010011 

3592 Kiefer Cr. Keifer Cr. St. Louis 07140102 

1325 L. Drywood Cr. L. Dry Wood Cr. Vernon 10290104 

1326 L. Drywood Cr. L. Dry Wood Cr. Vernon 10290104 

2522 L. Indian Cr. Middle Indian Cr. Douglas 11010006 

3200 L. N. Fk. Spring R. L. N. Fork Jasper 11070207 

3629 L. Pine Cr. L. Piney Cr. Texas 10290201 

1520 L. Piney Cr. Trib to Roubidoux Cr. Pulaski 10290201 

2232 L. Whitewater Cr. Trib to L. Whitewater Cr. Bollinger 07140107 

1496 Lick Fk. Gasconade R. Gasconade R. Wright 10290201 

1497 Lick Fk. Gasconade R. Gasconade R. Wright 10290201 

2534 Lottie Cr. Lottie Hollow Ozark 11010006 

0698 M. Fk. Chariton R. M. Fk. L. Chariton R. Macon 10280203 

0691 M. Fk. Chariton R. M. Fk. Little Chariton R. Chariton 10280203 

2117 Madden Cr. Maddin Cr. Washington 07140104 

0712 Maddox Cr. Maddox Br. Callaway 10300102 

0302 Mass Cr. Moss Br. Nodaway 10240010 

3611 Mayhen Br. Mayhan Br. Texas 11010008 

0123 Middle Fk. Salt R. M. Fk. Salt R. Macon 07110006 

2645 Middle Prong Middle Prong Brushy Cr Shannon 11010008 



 
      

  

  

  

    

   

    

    

       

    

    

    

    

    

    

    

    

  

  

  

   

    

   

   

  

  

   

    

  

   

   

       

    

 

 

  

  

   

  

  

   

  

  

  

  

  

  

Water 

Body ID 
Old Water Body Name New Water Body Name County Downstream HUC 8 

1889 Middle Prong Middle Prong Crooked Cr. Dent 07140102 

1890 Middle Prong Middle Prong Crooked Cr. Crawford 07140102 

0266 Mill Cr. Hickory Cr Holt 10240005 

2124 Mill Cr. W. Br. Mill Cr. Washington 07140104 

0674 Mussel Fork Cr. Mussel Fk. Macon 10280202 

2026 N. Fk. L. Meramec R. L. Meramec R. Franklin 07140102 

2027 N. Fk. L. Meramec R. L. Meramec R. Franklin 07140102 

2447 N. Fk. Spring Cr. N. Fk. Bratten Spring Cr. Ozark 11010003 

2498 N. Fk. White R. North Fork R. Ozark 11010006 

2507 N. Fk. White R. North Fork R. Douglas 11010006 

2525 N. Fk. White R. North Fork R. Douglas 11010006 

3158 Old #7 Chute Chute of Island No.7 Mississippi 08010100 

0027 Old Kings Lake Sl. Old Kings Lake Cr Lincoln 07110004 

0026 Old Kings Lake Sl. Old Kings Lake Cr. Lincoln 07110004 

0028 Old Kings Lake Sl. Old Kings Lake Cr. Lincoln 07110004 

3044 Otter Slough Otter Slough Ditch New Madrid 08020204 

3486 Painter Cr. Painter Br. Pettis 10300103 

1403 Pickeral Cr. Pickerel Cr. Greene 10290106 

1404 Pickeral Cr. Pickerel Cr. Greene 10290106 

2894 Pilot Knob Cr. Knob Cr. Iron 08020202 

2129 Pond Cr. Trib. to Pond Cr. Washington 07140104 

0928 Postoak Cr. Post Oak Cr. Johnson 10300104 

1838 Powers Island Chute Doolan Chute Scott 07140105 

1641 Prairie Br. Prairie Fk. Montgomery 10300200 

1643 Prairie Br. Prairie Fk. Montgomery 10300200 

0627 Roach Lake Roach Lake Cr. Livingston 10280103 

3623 Rock Br. Rocky Br. Texas 10290202 

2903 Rock Cr. Lower Rock Cr. Madison 08020202 

1098 Rocky Fk. Cr. Rocky Ford. Cr. Morgan 10290109 

1089 Rogers Cr. Rodgers Cr. Maries 10290111 

2024 S. Fk. L. Meramec R. Pierce Cr. Franklin 07140102 

2025 S. Fk. L. Meramec R. Pierce Cr. Franklin 07140102 

2446 S. Fk. Spring Cr. S. Fk. Bratten Spring Cr. Ozark 11010003 

1915 S. Rock Cr. S. Rock Br. Crawford 07140102 

2158 Saline Cr. Belleview Cr. Iron 07140104 

3365 Schuler Cr. Schulte Cr. Gasconade 10290203 

3368 Schuler Cr. Shuyler Cr. Greene 11010002 

1451 Schulte Cr. Schultz Cr. Polk 10290107 

1447 Self Br. Selph Br. Greene 10290107 

0621 Shankton Cr. W. Fk. Medicine Cr. Putnam 10280103 

2119 Shibboleth Cr. Shibboleth Br. Washington 07140104 

2120 Shibboleth Cr. Shibboleth Br. Washington 07140104 

1938 Shoal Cr. L. Shoal Cr. Crawford 07140102 

2218 Shrawn Cr. Shrum Cr. Bollinger 07140107 

2219 Shrawn Cr. Shrum Cr. Bollinger 07140107 

2742 Shutin Cr. Shut-in Cr. Reynolds 11010007 

2743 Shutin Cr. Shut-in Cr. Iron 11010007 

1679 Slaughter Br. Brushy Cr. Franklin 10300200 

1630 Smith Cr. Smith Br. Montgomery 10300200 



 
      

  

  

    

  

    

   

   

  

  

  

  

   

  

  

  

  

 

 

  

      

          

    

    

    

       

       

      

     

    

    

   

        

    

       

       

    

    

    

        

    

   

  

   

   

    

      

    

         

Water 

Body ID 
Old Water Body Name New Water Body Name County Downstream HUC 8 

1359 Snag Cr. Snag Br. Cedar 10290106 

2317 Snowden Cr. Snowden Br. Madison 07140107 

0939 South Fk. South Fk. Blackwater R. Saline 10300104 

1870 Spring Br. Spring Cr. Dent 07140102 

2516 Spring Cr. N. Fk. Spring Cr. Howell 11010006 

2979 Spring Cr. Spring Cr. Ditch Stoddard 08020203 

3132 St James Bayou James Bayou Mississippi 08020201 

3002 Stanley Cr. Johns Br. Wayne 08020203 

0787 Stevens Br. Stephens Br. Cooper 10300102 

1435 Stinking Claude Cr. Stinking Cr. Polk 10290107 

2682 Stories Cr. Storys Cr. Shannon 11010008 

2402 Sugar Camp Hollow Sugarcamp Hollow Barry 11010002 

0173 Sutton Br. Sitton Br. Lincoln 07110008 

0174 Sutton Br. Sitton Br. Lincoln 07110008 

2680 Sutton's Cr. Sutton Cr. Shannon 11010008 

2527 Sweeten Hollow Marys Hollow Ozark 11010006 

2829 Ten Mile Cr. Tenmile Cr. Butler 11010007 

2830 Ten Mile Cr. Tenmile Cr. Butler 11010007 

2359 Terrell Br. Terell Br. Webster 11010002 

2062 Three Mile Cr. Threemile Cr. Franklin 07140103 

2233 Tr. to L. Whitewater Cr. L. Whitewater Cr. Bollinger 07140107 

1289 Trib. M. Fk. Tebo Cr. Trib. to Trib. M. Fk. Tebo Cr. Henry 10290108 

2113 Trib. Old Mines Cr. Salt Pine Cr. Washington 07140104 

0005 Trib. to Bay de Charles Walkers Slough Marion 07110004 

0006 Trib. to Bay de Charles Walkers Slough Marion 07110004 

3549 Trib. to Beaver Dam Ck. Trib. to Beaverdam Cr. Pettis 10300104 

3550 Trib. to Beaver Dam Ck. Trib. to Beaverdam Cr. Pettis 10300104 

3308 Trib. to Big Cr. Trib. to Middle Big Cr. Cass 10290108 

3582 Trib. to Big R. Cedar Run St. Francois 07140104 

2805 Trib. to Black R. Widow Cr. Butler 11010007 

1667 Trib. to Boeuf Cr. Langejammer Cr. Gasconade 10300200 

1669 Trib. to Boeuf Cr. Prairie Fk. Franklin 10300200 

1784 Trib. to Bois Brule Ditch Trib to trib to Bois Brule Ditch Perry 07140105 

1690 Trib. to Browns Br. Browns Br. Franklin 10300200 

1671 Trib. to Buck Lick Cr. Trib. to Bucklick Cr. Franklin 10300200 

1672 Trib. to Buck Lick Cr. Trib. to Bucklick Cr. Franklin 10300200 

2156 Trib. to Cedar Cr. Coon Hollow Iron 07140104 

0743 Trib. to Cedar Cr. Renfro Cr. Callaway 10300102 

2372 Trib. to Davis Cr. Millan Hollow Greene 11010002 

3508 Trib. to Flat Cr. Trib. To trib. to Flat Cr. Pettis 10300103 

2399 Trib. to Flat Cr. Willow Br. Barry 11010002 

1540 Trib. to Gasconade R. Buck Cr. Osage 10290203 

3481 Trib. to Gasconade R. Hope Cr. Osage 10290203 

1541 Trib. to Gasconade R. Peggy Br Osage 10290203 

1542 Trib. to Gasconade R. Peggy Br. Osage 10290203 

1173 Trib. to Greasy Cr. Hankens Br. Dallas 10290110 

3426 Trib. to Hogan's Fk. Trib. to Hogan Fk. Johnson 10300104 

1921 Trib. to Indian Cr. Todd Hollow Crawford 07140102 

3649 Trib. to L. Drywood Cr. Trib. to L. Dry Wood Cr. Vernon 10290104 
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Water 

Body ID 
Old Water Body Name New Water Body Name County Downstream HUC 8 

3728 Trib. to L. Pomme de Terre Trinity Hollow Benton 10290107 

3466 Trib. to L. Tavern Cr. Meddleberger Br. Maries 10290111 

0281 Trib. to Lincoln Cr. Trib. To Nodaway R. Andrew 10240010 

2788 Trib. to McKenzie Cr. Greasy Cr Wayne 11010007 

2789 Trib. to McKenzie Cr. Lick Br. Wayne 11010007 

3327 Trib. to Meramec R. Avery Hollow Crawford 07140102 

2126 Trib. to Mill Cr. Trib. to W. Mill Cr. Washington 07140104 

0949 Trib. to N. Moreau Cr. Wieneke Br. Moniteau 10300102 

2128 Trib. to Pond Cr. Pond Cr. Washington 07140104 

1932 Trib. to Possum Trot Hol. Mill Rock Cr. Crawford 07140102 

1807 Trib. to S. Fk. Apple Cr. Froggy Br. Cape Girardeau 07140105 

0989 Trib. to S. Moreau Cr. Trib to Trib. to S. Moreau Cr. Moniteau 10300102 

0794 Trib. to Splice Cr. Thompson Br. Moniteau 10300102 

2515 Trib. to Spring Cr. S. Fk. Spring Cr. Howell 11010006 

1683 Trib. to St. John's Cr. Long Br. Franklin 10300200 

1682 Trib. to St. John's Cr. Whisky Cr. Franklin 10300200 

2409 Trib. to Table Rock Lk. Big Cr. Barry 11010001 

3580 Trib. to Terre Bleue Cr. Pike Run St. Francois 07140104 

3581 Trib. to Terre Bleue Cr. Pike Run St. Francois 07140104 

3405 Trib. to Weaubleau Cr. Trib. to Trib. to Weaubleau Cr Hickory 10290105 

1379 Turkey Cr. Trib. to Turkey Cr. Polk 10290106 

0788 Tutt Br. Coalbank Cr. Cooper 10300102 

1317 W. Fk. Drywood Cr. W. Fk. Dry Wood Cr. Vernon 10290104 

0556 W. Fk. Honey Cr. W. Honey Cr. Grundy 10280102 

0612 W. Fk. Locust Cr. W. Locust Cr. Linn 10280103 

0623 W. Fk. Medicine Cr. L. Medicine Cr. Grundy 10280103 

0929 W. Fk. Postoak Cr. W. Fk. Post Oak Cr. Johnson 10300104 

2590 W. Fk. Spring R. W. Fk. Spring Cr. Howell 11010010 

0149 W. Lick Cr. Elm Br. Monroe 07110006 

1291 Wades Cr. Wade Cr. Henry 10290108 

3521 Walnut Cr. Walnut Br. Pettis 10300103 

3573 Wellson Slough Harpst Chute Platte 10240011 

1318 West Br. West Elm Br. Barton 10290104 

2782 West Prong West Prong Indian Cr. Butler 11010007 

1505 Whetstone Cr. East Whetstone Cr. Wright 10290201 

2595 White Cr. Whites Cr. Oregon 11010011 

3745 Wilson Cr. Trib. To N. Br. Wilson Cr. Greene 11010002 

2375 Wilson Cr. Wilsons Cr. Christian 11010002 

0598 Winnegan Cr. Winigan Cr. Linn 10280103 

0122 Winn's Cr. Winn Br. Macon 07110006 

1425 Wright Br. Eddington Br. Lawrence 10290106 

2236 Yantz Cr. Yantz Br. Bollinger 07140107 

0479 Zounds Br. Zounds Cr. Gentry 10280101 



 

 

 

 

 

 

 

 

 

 

  

 

 

Table 16.  Nonsubstantive revisions to the classified lake names in 10 CSR 20-7.031 Table G.
 

Water 

Body 

ID 

Old lake name New lake name County 

Downstrea 

m 

HUC8 

7225 Adrian Lake Adrian Reservoir Bates 10290108 

7359 Aggrevation Lake Lonedell Lake Franklin 07140102 

7360 Amarugia Highlands 

Lake 

Amarugia Lake Cass 10290108 

7342 Anderson Lake Anderson's 

Whippoorwill Farm Lake 

Stoddard 08020204 

7220 Annette Lake Annette, Lake Cass 10290108 

7418 Archie Lake Archie Lakes Cass 10290108 

7363 Arrow Rock Lake Big Soldier Lake Saline 10300102 

7172 Atlanta Lake Atlanta City Lake Macon 10290105 

7364 Baja Lake Assoc. Lake Baha Trail Lake Washington 07140102 

7106 Bethany Lake #1 Old Bethany City 

Reservoir 

Harrison 10280101 

7109 Bethany Reservoir North Bethany City 

Reservoir 

Harrison 10280101 

7367 Big Buffalo Wildlife 

Area L 

Big Buffalo C.A. Lakes Benton 10290109 

7351 Birds Blue Hole Tom Bird Blue Hole Mississippi 08010100 

7369 Blue Lake Blues Pond Phelps 10290203 

7421 Blue Mountain Camp Blue Mountain Lake Madison 08020202 

7303 Bonne Ava Lake Bonne Aqua Lake St. Francois 07140104 

7004 Bowling Green Lake Bowling Green 

Reservoir 

Pike 07110004 

7240 Bray Lake Brays Lake Phelps 10290203 

7372 Camp Irondale Lake Cherokee, Lake Washington 07140104 

7081 Carroll Reservoir Carrollton Recreation 

Lake 

Carroll 10300101 

7422 Clever Dell Lake Clover Dell Park Lake Pettis 10300103 

7375 Cole County Park 

Lake 

Jaycee Park Lake (Cole 

County) 

Cole 10300102 

7376 Conner O. Fewell 

Lake 

Conner O. Fewell C.A. 

Lakes 

Henry 10290108 

7352 Corner Blue Hole 

Lake (34) 

34 Corner Blue Hole Mississippi 08010100 

7255 Creve Couer Lake Creve Coeur Lake St. Louis 10300200 

7012 Downing Lake Downing Reservoir Schuyler 07110002 

7228 Drexel Lake #1 Drexel Lake Bates 10290102 



 

 

 

 

 

 

 

 

 

 

 

 

7230 Drexel Lake #2 Drexel City Reservoir 

South 

Bates 10290102 

7192 E A Pape Lake 

(Concordia) 

Edwin A Pape Lake Lafayette 10300104 

7330 Farmington City Lake Hager Lake St. Francois 08020202 

7184 Fayette Lake #1 Davis Lake Howard 10300102 

7183 Fayette Lake #2 Peters Lake Howard 10300102 

7182 Fayette Lake #3 

(Rogers) 

D.C. Rogers Lake Howard 10300102 

7289 Fort Westside Lake Klontz Lake Crawford 07140103 

7335 Frontier Lake Eagle Sky Lake Wayne 08020202 

7343 Glaus Lake Raymond Claus Lake Stoddard 08020204 

7217 Harrisonville City 

Lake 

City Lake, Harrisonville Cass 10290108 

7214 Harrisonville, Lake Harrisonville City Lake Cass 10290108 

7331 Hematite (Bismarck) 

Lake 

Carl DiSalvo Lake St. Francois 08020202 

7179 Herring Lake Paul Herring Lake Callaway 10300102 

7191 Higginsville N. Lake Higginsville Reservoir 

(North) 

Lafayette 10300104 

7190 Higginsville S. Lake Higginsville Reservoir 

(South) 

Lafayette 10300104 

7193 Holden Lake (New) Holden City Lake Johnson 10300104 

7300 Holiday Shores Lake Wing Lake Washington 07140104 

7430 Howell Mill Lake Howell Mill Lakes Washington 07140102 

7389 Indian Creek Lake Indian Creek Community 

Lake 

Livingston 10280101 

7288 Indian Hills Lake Indian Lake Crawford 07140103 

7248 Innsbrook Lake Lucern, Lake Warren 10300200 

7333 Ironton Shepard 

Mountain Lake 

Shepard Mountain Lake Iron 08020202 

7101 Jacomo Lake Jacomo, Lake Jackson 10300101 

7104 Jamesport City 

Reservoir 

Jamesport City Lake Daviess 10280101 

7392 Kahrs Boger Lake Kahrs-Boger Park Lake Pettis 10300103 

7210 KC Angler's Club 

Lake 

Loch Leonard Cass 10290108 

7224 KC Southern Lake Lisle Pond Cass 10290108 

7355 Kellogg City Lake Kellogg Lake Jasper 11070207 

7114 King City Lake King City New 

Reservoir 

Gentry 10240012 

7113 King City Lake King City Old Reservoir Gentry 10280101 

7263 Lacawana, Lake Lacawanna, Lake St. Francois 07140101 

7174 Lahweena, Lake Lochaweeno, Lake Callaway 10300102 



 

 

  

 

 

 

  

 

7044 Lakeview Lake Lakeview Park Lake Audrain 07110006 

7100 Lakewood Lake Lakewood Lakes Jackson 10300101 

7356 Lamar City Lake Lamar Lake Barton 11070207 

7437 Lamine C.A. Lakes Lamine River C.A. 

Lakes 

Cooper 10300103 

7021 Lewis County #1 Lake 

(Ewing) 

Ewing Lake Lewis 07110002 

7111 Limpp Lake Limpp Community State 

Lake 

Gentry 10240012 

7049 Lincoln Lake-Cuivre 

River S.P. 

Lincoln, Lake (Cuivre 

River S.P.) 

Lincoln 07110008 

7216 Luna Lake Luna, Lake Cass 10290108 

7438 Maysville Lake #3 Willow Brook Lake Dekalb 10280101 

7319 McCormick Lake McCormack Lake Oregon 11010011 

7399 McKay Park Lake Sunset Lake Cole 10300102 

7013 Memphis Lake #1 Memphis Reservoir Scotland 07110002 

7014 Memphis Lake #2 Lake Showme Scotland 07110002 

7130 Mercer Lake Berndt Lake Mercer 10280102 

7439 Milan Lake (New) Milan Lake South Sullivan 10280103 

7144 Milan Lake (Old) Milan Lake North Sullivan 10280103 

7146 Milan Lake Elmwood Elmwood City Lake Sullivan 10280103 

7340 Mingo Lakes Monopoly Lake Stoddard 08020203 

7164 Moberly Park Lake Rothwell Lake (Moberly 

Park Lake) 

Randolph 10290203 

7165 Moberly Rothwell 

Lake 

Water Works Lake Randolph 10280203 

7308 Montonese Lake Montowese, Lake Jefferson 07140104 

7065 Mud Lake Old Mud Lake Buchanan 10240011 

7158 Nehai Tonkayea Lake Nehai Tonkayea, Lake Chariton 10280202 

7403 Nell Lake Nell, Lake Jackson 10290108 

7206 Niangua Lake Niangua, Lake Camden 10290110 

7243 Northwoods, Lake Northwood, Lake Gasconade 10290203 

7357 Oscie Ora Acres Oscie Ora Acres Lake Jasper 11070207 

7337 Otter Slough Otter Lake Stoddard 08020203 

7107 Panther Creek C-2 

Lake 

Panther Creek D-1 Lake Harrison 10280101 

7404 Peabody Wildlife Area 

Lake 

Peabody Wildlife Area 

Lakes 

Bates 10290102 

7047 Perry Lake #1 City Lake #1 (Perry) Ralls 07110007 

7048 Perry Lake #2 City Lake #2 (Perry) Ralls 07110007 

7142 Pershing St. Park Lake Pershing St. Park Lakes Linn 10280103 

7408 Poague Wildlife Area 

Lake 

Poague C,A, Lakes Henry 10290102 



 

  

 

 

 

 

 

  

 

7298 Potosi Lake Village Potosi Lake Washington 07140104 

7445 Proctor Park Lake Railroad Lake Moniteau 10300102 

7272 Purko Lake Perco Lakes Perry 07140105 

7046 Railroad Lake C & A Lake Audrain 07110006 

7306 Raintree Lake Raintree Plantation Lake Jefferson 07140104 

7344 Rice Lake Rice Lake East Stoddard 08020204 

7133 Ridgeway 

(Rockhouse) Lake 

Rock House Lake Harrison 10280102 

7323 Ripley Co. Lake Ripley Lake Ripley 11010008 

7233 Schell-Osage W.A.

Levee 3 

Schell Lake St. Clair 10290105 

7280 Schuman Park Lake Frisco Lake Phelps 07140102 

7203 Scrivner Lake Winegar  Lake Cole 10300102 

7253 Seetal Lake See Tal Lake Gasconade 10300200 

7412 Seqiuota Park Lake Sequiota Park Lake Greene 11010002 

7074 Smithville City Lake Helvey Park Lake Clay 10240012 

7060 Squaw Creek-Main 

Pool 

Squaw Creek NWR 

Pools 

Holt 10240005 

7277 St. Clair #1 Lake St. Clair #1, Lake Franklin 07140102 

7301 St. Joe Park Lakes Monsanto Lake St. Francois 07140104 

7318 Stokes Lake #1 

(Arrowhead Lakes) 

East Arrowhead Lake Howell 11010010 

7395 Stokes Lake #2 

(Arrowhead Lakes) 

West Arrowhead Lake Howell 11010010 

7067 Sugar Lake Lewis & Clark Lake Buchanan 10240011 

7260 Summerset Lake Summerset & 

Fisherman's Lakes 

Jefferson 07140101 

7256 Sunfish Lake (Spanish 

L Pk) 

Sunfish Lake St. Louis 10300200 

7261 Sunrise Lakes Sunrise Lake Jefferson 07140101 

7449 Swiss Lake 

Development Lake 

Boggs Lake Gasconade 10290203 

7366 Tea Lake Tea Lake #1 Gasconade 07140103 

7292 Timberline Lake Lane Lake Washington 07140102 

7242 Timberridge, Lake Timber Ridge, Lake Gasconade 10290203 

7450 Tobacco Hills, Lake Tobacco Hills Lake Platte 10240011 

7035 Tom Sawyer Lake 

(Mk. Twain SP) 

Tom Sawyer, Lake 

(Mark Twain SP) 

Monroe 07110006 

7414 Torino Lake Torino, Lake Franklin 07140102 

7127 Trenton Lower Lake Trenton, Lake (Lower) Grundy 10280102 

7128 Trenton Upper Lake Trenton, Lake (Upper) Grundy 10280102 

7451 Twin Lake Twin Lakes Boone 10300102 

7341 Tywappity 

Community Lake 

Tywappity, Lake Scott 08020204 



 

 

 

  

 

7154 Unionville (New) 

Lake 

Unionville Reservoir Putnam 10280201 

7153 Unionville Lake 

(Thunderhead, Lake) 

Thunderhead, Lake Putnam 10280201 

7274 Upper Big Lake Robert G. Delaney Lake Mississippi 08020201 

7032 Vandalia Lake Vandalia Reservoir Pike 07110007 

7453 Wallace SP Lake Allaman, Lake Clinton 10280101 

7336 Wapappello, Lake Wappapello, Lake Wayne 08020202 

7250 Wellsville Lake Wellsville City Lake Montgomery 10300200 

7454 Wellsville Quarry Sportsman Lake Montgomery 10300200 

7251 Whetstone Creek 

W.A. Lake 

Whetstone Creek C.A. 

Lakes 

Callaway 10300200 

7050 White Area Lake 

(Lake Whiteside) 

Whiteside, Lake (White 

Memorial SWA) 

Lincoln 07110008 

7354 Wolf Bayou Wolf Bayou, Mud Bayou Pemiscot 08010100 

7110 Worth County Lake Worth County 

Community Lake 

Worth 10280101 


	2 - Text.pdf
	1. Section 1 ONE Introduction
	1.1 PURPOSE
	1.2 SCOPE

	2. Section 2 TWO Stream Inspections
	2.1 STREAM INSPECTION ACTIVITIES
	2.2 CLEAR CREEK STREAM INSPECTION FINDINGS
	2.3 FISHING RIVER STREAM INSPECTION FINDINGS
	2.4 STREAM INSPECTION COMPARISONS

	3. Section 3 THREE Wet Sampling Event
	3.1 SAMPLING ACTIVITIES
	3.2 WATER BODY DESIGNATED USES AND SCREENING CRITERIA
	3.3 ANALYTICAL RESULTS
	3.4 RECOMMENDED ADDITION TO DRY SAMPLING EVENT

	4. Section 4 FOUR Dry Sampling Event
	4.1 SAMPLING ACTIVITIES
	4.2 ANALYTICAL RESULTS

	5. Section 5 FIVE Summary of Findings
	5.1 SUMMARY OF FINDINGS
	5.2 CONCLUSIONS

	6. Section 6 SIX References

	3 - Tables.pdf
	Wet Event - Clear Creek
	Dry Event - Clear Creek
	Wet Event - Fishing River
	Dry Event - Fishing River

	4 - Figures.pdf
	Clay Co_ Site Vicinity_Fig1
	Clay Co_ Clear Creek_Fig2_Rev2
	Clay Co_ Fishing River_Fig3

	5 - ApA.pdf
	CC_001
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_002
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_003
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_004
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_005
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_006
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_007
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_008
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_009
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_010
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	CC_011
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_001
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_002
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_003
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_004
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_005
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_006
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_007
	FEATURE TYPE
	MATERIAL
	SUBMERGED


	FR_008
	FEATURE TYPE
	MATERIAL
	SUBMERGED



	6 - ApB.pdf
	16530758 Wet Event
	16530758 Dry Event

	7 - ApC.pdf
	7 - ApC 1
	60101604_REV_fr
	Wet Sampling 60101604_coc
	Pest-Herb 20125078_fr

	7 - ApC 2
	60105194_fr
	60105194_coc
	20127656_fr


	8 - ApD.pdf
	Clay County MO wet data review
	Laboratory Data Review
	Wet Sampling Event
	Clay County, Missouri
	Laboratory SDG: 60101604
	Laboratory:  Pace Analytical Services, Lenexa, Kansas
	Reviewer: Wendy Buchman
	Date Reviewed:   August 24, 2011
	Analyses
	PCBs
	SVOCs
	Total Phosphorus/COD
	Oil & Grease
	Nitrate & Nitrite
	The laboratory SDG (sample delivery group) 60101604 was checked for completeness and accuracy.  The report was amended and reissued on August 24, 2011 to include semi-volatile quality control data for sample CC-US which was not included in the origina...

	Clay County MO dry data review
	Laboratory Data Review
	Dry Sampling Event
	Clay County, Missouri
	Laboratory SDG: 60105194
	Laboratory:  Pace Analytical Services, Lenexa, Kansas
	Reviewer: Wendy Buchman
	Date Reviewed:   September 30, 2011
	Analyses
	The laboratory SDG (sample delivery group) 60105194 was checked for completeness and accuracy.  Upon review of the report, the report is considered complete.  While a full data validation review was not completed, quality control parameters were exami...


	9 - ApE.pdf
	Clay County
	Summary

	10 - ApF.pdf
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG
	PHOTOGRAPH LOG

	11 - ApG.pdf
	MOWQS-2009DecisionCover_Final_Aug16
	MO_2009_ENCLOSURE_Final_Aug16
	MOQWS-2009DecisionTables_Final_Aug16
	MOQWS-2009DecisionTables_Final_Aug16b
	MOQWS-2009DecisionTables_Final_Aug16c
	MOQWS-2009DecisionTables_Final_Aug16d
	MOQWS-2009DecisionTables_Final_Aug16e




