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1.1 Project Background 

In 2014, the Missouri Department of Natural Resources (MDNR) adopted into the Water Quality 
Standards (CSR10 CSR 20-7.031) the expanded classified waters of Missouri using the 1:100,000 data set 
(8-20-2013 MUDD V1.0)1. This expansion assigned default classification (Class C) and associated 
designated beneficial uses to all newly classified waters. The City of Marceline (Marceline) retained the 
services of Geosyntec Consultants (Geosyntec) to evaluate if whole body or secondary contact recreation 
is an existing or attainable use for the newly classified stream segment to which the Marceline 
Wastewater Treatment Plant (Marceline WWTP) discharges.  The stream segment is listed on the City’s 
National Pollution Discharge Elimination System (NPDES) operating permit (MO- 0039721) as Tributary 
to East Yellow Creek.  The stream segment is locally known as Halls Branch and/or Reardon Branch.  For 
the purpose of this report, the stream is referred to as Halls Branch. Geosyntec Consultants submitted a 
Pre-Assessment Work Plan to MDNR for approval.  MDNR subsequently approved the work plan and 
assigned UAA #1385 to the assessment. Halls Branch was evaluated for existing or attainable recreational 
uses in accordance with MDNR’s Recreational Use Attainability Analysis (UAA): Water Body Survey 
and Assessment Protocol (MDNR 2007).  

 

1.2 Study Area 

Halls Branch (Figure 1 and Figure 2) is a small tributary to East Yellow Creek that receives discharges 
from the Marceline WWTP. The stream is located in Linn County, and flows westward approximately 5 
miles from Marceline to East Yellow Creek.  In accordance with the MDNR’s 2014 classified streams 
layer, Halls Branch is now classified and designated for the following beneficial uses: irrigation, livestock 
and wildlife watering, protection of aquatic life, whole body contact recreation “B” (WBC-B) and 
secondary contact recreation (SCR).  

 

1.3 Methods and Materials 

The UAA was conducted in accordance with MDNR’s Missouri Recreational Use Attainability Analysis: 
Water Body Survey and Assessment Protocol dated December 19, 2007. A summary of elements outlined 
in the protocol includes: 

• Field surveys must be conducted within the defined recreational season (April 1 - October 31). 

• Field surveys should be conducted during base flow conditions. 

• A record of precipitation data occurring 10 days prior to field surveys should be maintained.  

• Field surveys should include (at minimum) 3 sites per five stream miles. 

• Survey segment length should be 20 times average stream width (minimum 150 meters, 
maximum 300 meters) and include 11 equidistant cross-sections, not near hydrological anomalies 
(e.g., root wads, etc.). 

                                                            
1 Missouri Use Designation Dataset Version 1.0, August 20, 2013 (8-20-2013 MUDD V1.0), refers to all streams in the Missouri Use Designation Dataset Version 
1.0, August 20, 2013, that are not otherwise listed in Table H. 
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• Cross-sections should contain at least 10 measurements between the left and right banks.  

• Photographic records should be kept of upstream and downstream views at each site and any 
potential recreational uses observed. 

• Interviews should be conducted with persons present during field surveys or with nearby-
residents. 

• Sites should be identified on a 1:24,000 USGS topographic map (Figure 1). 

Depth measurements were made using a rod graduated to the nearest 0.01 meter (m).  Depth 
measurements below 0.01 m were recorded as <0.01 m. 
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1.4 Results and Discussion 

On July 27, 2016 four sites along Halls Branch were evaluated following the MDNR UAA protocol and 
assessed for existing or attainable uses. Field surveys were conducted during base flow conditions, 
supported by antecedent precipitation records and the U.S. Drought Monitor data.  Precipitation records 
for 10 days preceding the survey were obtained from the Midwestern Regional Climate Center weather 
station in Brookfield, MO (Station ID 00230980, Table 1).  According to the July 26, 2016 Drought 
Monitor map2 (Appendix A), the Marceline area was not experiencing drought or abnormally dry 
conditions during the field survey 

 
Table 1. Daily Precipitation Totals from Brookfield, MO Weather Station.   

Date 
(mm/dd/yyyy) 

Precipitation 
(Inches) 

7/17/2016 0.00 
7/18/2016 0.00 
7/19/2016 T 
7/20/2016 0.00 
7/21/2016 0.00 
7/22/2016 0.00 
7/23/2016 0.00 
7/24/2016 0.00 
7/25/2016 0.00 
7/26/2016 0.00 
7/27/2016 0.00 

                                                           Note: T=Trace. 

 

1.4.1 Site Characterization 

Site 1. Mt. Olivet Cemetery, Upstream of WWTF, (UTMX: 0503336, UTMY 4396614) 

Site 1 is surrounded by a densely forested riparian buffer and contains steeply sloping banks at the 
downstream portion of the 150-meter (m) surveyed reach (Appendix B).  At the time of the field survey, 
the stream channel was almost entirely devoid of water and substrates were primarily composed of fine 
sediments (Table 2). Measureable water depths were observed only at transect 11 (Appendix C) which 
had a mean depth of 0.002 m. The maximum depth observed at site 1 was 0.05 m (Table 3).  No evidence 
of contact recreation was observed at site 1.  

 
Site 2. Highway JJ Road Crossing (UTMX: 0502208, UTMY: 4396143) 

The landscape surrounding site 2 includes steeply sloping stream banks covered with a densely vegetated 
and forested riparian buffer (Table 2, Appendix B).  Substrates were composed predominately of sand 
with a small percentage of silt and mud/clay. Algal growth was minimal and observed only on mud/silt 
flats. Field survey staff reported a wastewater effluent odor along the surveyed reach, which is 
downstream from the Marceline WWTP. Mean water depth was 0.086 m across 11 transects (Table 3). 

                                                            
2 http://droughtmonitor.unl.edu/data/pdfs/20160726/20160726_mo_trd.pdf accessed 9/22/2016. 
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The maximum depth observed along the transects was 0.44 m. No evidence of contact recreation was 
observed at this site.  

Site 3. Highway JJ Road Crossing (UTMX: 0500864, UTMY: 4395991) 

Site 3 is characterized by steeply sloping banks covered with dense vegetation (Table 2, Appendix B). 
Channel substrate was predominately sand and mud/clay. Minimal algal growth was observed on mud 
flats and a small isolated oily sheen was observed near the water’s edge.  No petroleum odor was 
observed and it is suspected the oily sheen was related to natural processes. Mean water depth was 0.062 
m across 11 transects and the maximum observed depth was 0.24 m (Table 3). No evidence of contact 
recreation was observed.  

Site 4. Ewigman Farms (UTMX: 0499669, UTMY: 4397091) 

The streambanks surrounding site 4 are steeply sloping with a thinly forested riparian buffer adjacent to 
agriculture fields (Table 2, Appendix B).  Channel substrate was predominately sand with minimal silt, 
mud, and gravel. Mean water depth was 0.043 m across 11 transects and the maximum depth observed 
was 0.26 m (Appendix C).   No evidence of contact recreation was observed at this site. Property owners 
adjacent to the creek indicate no personal use of Halls Branch for recreation. Instead, adjacent 
waterbodies (farm ponds and East Yellow Creek) are used for recreational fishing opportunities 
(Appendix D).  

 
Table 2. Surrounding Conditions and Observed Human Uses for Halls Branch. 

Site Number Surrounding 
Conditions 

Observed 
Uses 

Signs of 
Human 
Activity 

Channel 
Substrate 

Bank 
Condition 

1 Cemetery, 
Fence None None 

Sand, Silt, 
Mud/Clay, 

Cobble, Gravel 

Forested 
riparian zone 

2 Road, Fence None None Sand, Silt, Clay, 
Gravel 

Forested 
riparian zone 

3 Road, Fence None None Sand, Clay, Silt, 
Gravel 

Steep slopes, 
Forested 

riparian zone. 

4 Row crops, 
Fence None None Sand, Silt, Clay, 

Gravel Steep slopes 

 

Table 3. Halls Branch Water Depth Summary. 
Site Number  Mean Depth(m) Maximum Depth (m) 

1 0.002 0.05 

2 0.086 0.44 

3 0.062 0.24 

4 0.043 0.26 
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1.4.2 Interview Summary 

Geosyntec did not observe individuals at or nearby Halls Branch during the time of the field surveys. 
Interviews conducted with individuals residing near or adjacent to Halls Branch indicate no current 
recreational use. One individual reported an anecdotal account of fur-trapping along the creek, however 
Missouri’s defined furbearer season (November 15 to March 31) falls outside of the designated recreation 
season (April 1 to October 31). Another individual indicated that, as a child, he played near the creek 
upstream of the wastewater treatment facility (throwing rocks in the creek and breaking ice when it froze 
over).  Individuals report that the small size and the availability of other nearby water bodies, more 
conducive to recreational activities, are the primary reasons they do not use Halls Branch (Appendix D).   

 

1.5 Recreational Use Attainability Recommendation 

Based on data obtained during the field survey on July 27, 2016 and individual interviews, Geosyntec 
determined that the surveyed reach of Halls Branch is not being used for recreation and does not meet the 
MDNR use attainment depth criteria (WBCR-B: maximum depth of at least 1 meter or median depth of at 
least 0.5 meters, SCR: depth of at least 0.5 meters) based on: 

• Maximum observed depth = 0.44 m, Median depth = 0.02 m, 

• Absence of observed human use, 

• Absence of personal use by individuals interviewed, and 

• Difficult to access due to steeply sloping banks, densely vegetated riparian buffer and much of it 
is fenced. 

Geosyntec concludes that WBCR nor SCR are neither existing nor attainable uses within the Tributary to 
East Yellow Creek (8-20-13 MUDD V1.0, WBID 3960, Halls Branch).  

 

1.6 References 

Missouri Department of Natural Resources. Division of Environmental Quality. Water Protection 
Program. Missouri Recreational Use Attainability Analysis: Water Body Survey and Assessment 
Protocol. December 19, 2007. 
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Appendix A 

Drought Monitor Map and Conditions Report 
  



July 26, 2016
Valid 8 a.m. EDT

(Released Thursday, Jul. 28, 2016)
U.S. Drought Monitor

Missouri

http://droughtmonitor.unl.edu/

Author: 

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought

D3 Extreme Drought
D4 Exceptional Drought

Intensity:

Drought Conditions (Percent Area)
None D0-D4 D1-D4 D2-D4 D3-D4 D4

Current 84.96 15.04 1.37 0.00 0.00 0.00

Last Week 81.87 18.13 4.32 0.00 0.00 0.00

3 Months Ago 24.17 75.83 14.37 0.00 0.00 0.00

Start of 
Calendar Year 100.00 0.00 0.00 0.00 0.00 0.00

Start of
Water Year 69.09 30.91 0.00 0.00 0.00 0.00

One Year Ago 100.00 0.00 0.00 0.00 0.00 0.00

7/19/2016

4/26/2016

12/29/2015

9/29/2015

7/28/2015

Brad Rippey
U.S. Department of Agriculture

klmnop

Marceline

NMuenks
Line
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Halls Branch Site Photos 
  



Recreational Use Attainability Analysis - 1385 
 Tributary to East Yellow Creek 2016 

 

 

Site 1 Downstream View  

        

 

 

Site 2 Downstream View 

 

 

 

 

Site 1 Upstream View   

 

 

 

Site 2 Upstream View 
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Site 3 Downstream View 

 

 

Site 4 Downstream View 

 

 

 

 

 

 

 

 

 

 

 

 

Site 3 Upstream View 

 

 

Site 4 Upstream View 
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Appendix C 

MDNR UAA Field Data Sheets
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Appendix D 

UAA Interview Data Sheets 
 




































