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INTRODUCTION 
The Arkansas Division of Environmental Quality – Office of Water Quality (OWQ) conducted a review of 
the Clinton, AR Land Application Permit (5130-WR2) and found multiple compliance issues.  The 
violations are summarized below: 
 

• Sampling Violations 
• Incorrect Acreage on Annual Reports 

 
In addition, OWQ suspected an over-application of effluent and asked for a Corrective Action Plan to 
establish a per acre daily application rate, and a water balance for the Wastewater Treatment Plant 
(WWTP). 
 
WATER BALANCE 
  
 Water Sold to Sewer Customers 

The City of Clinton has approximately 1,059 sewer customers. The table on the next page shows 
the total water sold to sewer customers for each month for 2019, 2020, and 2021. The 3-year 
average monthly water sold to sewer customers was 5.18 MG, or approximately 0.173 MGD. 
The 3-year maximum monthly water sold was in September 2019 at 6.66 MG, or approximately 
0.222 MGD. The 3-year minimum monthly water sold was in December 2020 at 4.0 MG, or 
approximately 0.133 MGD. 
 
The maximum monthly WWTP peaking factor, defined as total water treated divided by the total 
water sold to sewer customers, occurred in March 2019 at 6.68. The WWTP does not currently 
have an influent flow meter, therefore, the calculated monthly peaking factor is the only 
estimate available. The table on the next page also show the estimated Infiltration and Inflow 
(I/I). The maximum estimated I/I value occurred in March 2021, at 25.71 MG. Due to large daily 
and intra-day peaks in I/I, it isn’t useful to report the estimated I/I as a daily average. 
 
An influent flow meter is planned for installation at the WWTP so that more accurate values for 
peak I/I can be determined. The installation will require significant changes to the existing 
headworks structure, as detailed later in this report. 
 
Water Sprayed on Irrigation Fields 
The water sprayed values shown in the Water Balance Table were estimated based on the 
irrigation pump and system curve from the original installation, and the length of application. 
The estimated flow was 2,200 gpm. Impeller wear since installation has likely resulted in the 
water sprayed value being slightly over-estimated. Clinton staff have, in the past, installed a 
clamp-on ultra-sonic flow meter on the forcemain feeding the irrigation fields. Results from that 
period indicated a flow of approximately 1,900 gpm to the irrigation fields. This value was used 
in calculating the irrigation application rate and derived required acreage per application. 
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Date 
Water Sold – 

 Sewer Customers Only 
(MG) 

WWTP Effluent 
(MG)  

Water Sprayed 
(MG) 

Estimated I/I 
(MG) 

J-19 4.43 22.37 
 

17.94 
F-19 5.9 26.34 

 
20.44 

M-19 4.33 28.91 
 

24.58 
A-19 5.1 

 
10.56 5.46 

M-19 4.52 
 

12.14 7.62 
J-19 5.4 

 
10.03 4.63 

J-19 5.72 
 

7.39 1.67 
A-19 

    

S-19 6.66 
 

4.75 -1.91 
O-19 5.98 

 
4.75 -1.23 

N-19 5.34 
 

7.39 2.05 
D-19 4.34 

 
6.33 1.99 

2019 57.72 77.62 63.34 83.24      

J-20 5.42 28.8 
 

23.38 
F-20 4.6 25.6 

 
21 

M-20 5.02 27.5 
 

22.48 
A-20 4.95 27.9 

 
22.95 

M-20 4.11 8.91 4.2 9 
J-20 4.53 16.95 4.7 17.12 
J-20 5.55 

 
7.92 2.37 

A-20 5.61 
 

6.86 1.25 
S-20 5.57 

 
4.75 -0.82 

O-20 4.95 
 

3.69 -1.26 
N-20 5.82 

 
5.28 -0.54 

D-20 4 
 

5.8 1.8 
2020 60.13 135.66 43.2 118.73      

J-21 5.56 23.79 
 

18.23 
F-21 5.45 18.99 

 
13.54 

M-21 4.84 30.55 
 

25.71 
A-21 4.01 

 
9.5 5.49 

M-21 4.54 
 

8.44 3.9 
J-21 5.65 

 
7.92 2.27 

J-21 5.62 
 

7.39 1.77 
A-21 5.81 

 
6.33 0.52 

S-21 6.55 
 

7.92 1.37 
O-21 5.43 

 
4.75 -0.68 

N-21 4.91 
 

8.97 4.06 
D-21 5.03 

 
6.86 1.83 

2021 63.4 73.33 68.08 78.01 
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COMPLETED & PROPOSED CORRECTIVE ACTIONS 
 

Action 1: Initial Irrigation Water Effluent Sampling 
ESC Laboratories pulled a sample of the irrigation water and analyzed the missing parameters 
referenced in the OWQ’s Request for Corrective Actions. The sample was collected July 25, 
2022. The parameters and results are shown in the table below: 
 

Parameter Concentration 
Effluent Water Annual Sampling 

pH 9.0 s.u. 
Total Solids <10,000 mg/L 

Electrical Conductivity 1,831 µmho/cm 
Nitrate Nitrogen 1.661 mg/L 
Nitrite Nitrogen 0.139 mg/L 

Ammonia Nitrogen <0.01 mg/L 
Total Kjeldahl Nitrogen 6.2 mg/L 

Total Phosphorus 3.02 mg/L 
Total Potassium 6.6241 mg/L 

Oil & Grease <5.00 mg/L 
Carbonaceous Biochemical Oxygen Demand 8.7 mg/L 

Total Suspended Solids 55.0 mg/L 
Fecal Coliform Bacteria 1,733/100 mL 

Sodium Absorption Rate 51.3731 
  

Effluent Water 5-Year Sampling 
Arsenic 0.0109 mg/L 

Cadmium <0.02 mg/L 
Copper <0.02 mg/L 

Lead 0.01458 mg/L 
Mercury <0.005 mg/L 

Molybdenum <0.05 mg/L 
Nickel <0.02 mg/L 

Selenium <0.015 mg/L 
Zinc 0.0447 mg/L 

 
Future samples will be pulled from the lagoon prior to beginning land application for the year. 
The lagoon samples are representative of the water to be land applied. 
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Action 2: Correction of Inaccurate Reporting of Acreage on Past Annual Report 
Clinton staff have been totalizing the acreage applied to each day for the month and the sum of 
these values has been errantly used to calculate loading rates for the annual report. The 
available acreage for land application of effluent is 86 acres. ESC Laboratories has updated the 
annual reports. The reports are attached in Appendix B of this Corrective Action Plan.  
 
Action 3: Calculation of Allowable Application Rate and Required Acreage 
The application of wastewater to vegetated soil surfaces is termed slow rate land treatment. 
The Clinton land application system uses this type of treatment. Application rates for slow rate 
land treatment are set by the design percolation rate which depends primarily upon the 
saturated infiltration rate of the soil (KSAT). Infiltration rates are affected by the ionic 
composition of the soil and water, the type and stage of vegetation, the rate and duration of 
water application, and the state of the soil surface. The EPA Process Design Manual for Land 
Treatment of Municipal Wastewater Effluents recommends that a considerable safety factor of 
10 to 25 be applied when using published data on soil permeability. This accounts for 
intermittent applications (time for reaeration), variability of soil at site, and for the reduction in 
percolation with time (% saturation). The National Cooperative Soil Survey for Van Buren 
County, AR, published jointly by the U.S. Department of Agriculture (USDA) and the National 
Resource Conservation Service (NRCS) indicates that both soil types comprising the application 
fields have a moderately high to high KSAT (capacity of the most limiting layer to transmit water) 
of 0.57 to 1.98 in/hr. A value of 1 in/hr was utilized for the application rate calculations used in 
this report. Appendix C contains the referenced soil survey.  
 
Using a 25 safety factor (4% of published value) results in an adjusted KSAT of 28.8 inches per 
month of allowed water. Subtracting the monthly average precipitation results in the values 
shown on the next page for allowable application of wastewater. The required acres value was 
calculated as the amount of land area required to limit the daily application of 456,000 gpd 
(1,900 gpm application rate x 4 hrs of application x 60 min/hr = 456,000 gpd). Due to more 
precipitation and less evapotranspiration during the cooler months, more acreage will be 
required for each application, than during the warmer months. Allowable application is 
calculated as the adjusted KSAT value, mentioned above plus the monthly evapotranspiration less 
the monthly average precipitation. The monthly evapotranspiration exceeds the monthly 
average precipitation for the months of June, July, and August, therefore, the allowable 
application rate exceeds the adjusted published soil infiltration rate for those months. In all 
other months the precipitation is expected to exceed the evapotranspiration and reduce the 
allowable application below the adjusted soil infiltration rate. 
 
Reaeration time is the primary factor in determining the cycle time for applications. However, 
the large safety factor recommended when using published KSAT values already accounts for this 
by reducing the assumed infiltration rate considerably below the expected field rate. In addition, 
the value used from published data is the KSAT of the most restrictive layer of soil, not an average 
of different soil horizons as would be used for collected in-situ data. 
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The figure below shows the calculated allowable loading for each month of the year using the 
rationale explained above. 

 
 
The data is shown in table form below, including the required application area to limit the flow the 
calculated allowable application rate. 
 

Month Average  
Precipitation 

(in) 

Allowable WW 
Application Rate  

(in) 

Allowable WW  
Application Rate 

(in/day) 

Req. Acres 
@ 1,900 gpm 

Irrigation Rate 
(Ac for 4-hr) 

January 3.6 25.53 0.85 19.73 
February 3.9 25.23 0.84 19.97 

March 4.7 25.08 0.84 20.09 
April 5.1 26.27 0.88 19.18 
May 5.2 28.60 0.95 17.62 
June 3.8 30.90 1.03 16.30 
July 3.7 31.50 1.05 15.99 

August 3.2 31.68 1.06 15.90 
September 3.9 28.22 0.94 17.86 

October 4.7 26.31 0.88 19.15 
November 5.3 24.11 0.80 20.90 
December 4.9 24.29 0.81 20.75 

Yearly 52 87.70 - - 
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The intermittent daily application of 4 hours per day requires a small enough acreage to limit the 
required area to less than 1/3 of the total available acreage of 86 acres, thus allowing a three-day 
rotation cycle between fields. This is shown in the figure below. 
 

 
 
The length of application could be increased to 5 hours per day and still allow a three-day cycle. The 
figure and table below show the calculated required acres based on 5 hours per day of application. 
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Month Average  
Precipitation 

(in) 

Allowable Monthly 
WW Application 

Rate  
(in) 

Allowable WW  
Application Rate 
(in/application) 

Req. Acres 
@ 1,900 gpm 

Irrigation Rate 
(Ac for 5-hr) 

January 3.6 25.53 0.85 24.67 
February 3.9 25.23 0.84 24.96 

March 4.7 25.08 0.84 25.11 
April 5.1 26.27 0.88 23.98 
May 5.2 28.60 0.95 22.02 
June 3.8 30.90 1.03 20.38 
July 3.7 31.50 1.05 19.99 

August 3.2 31.68 1.06 19.88 
September 3.9 28.22 0.94 22.32 

October 4.7 26.31 0.88 23.94 
November 5.3 24.11 0.80 26.13 
December 4.9 24.29 0.81 25.93 

Yearly 52 87.70 - - 
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Since the design infiltration rate has been reduced to 4% of the published value for the most restrictive 
soil layer, reaeration time has already been factored in. However, a three-day rotation for the 
application cycle will add an additional assurance of adequate reaeration of the vadose zone.  
In-situ data is scheduled to be collected by a soil science team from the University of Arkansas Division 
of Agriculture Extension Service, using a Saturo automatic Infiltrometer, pictured below. The data will be 
submitted according to the dates shown in the Corrective Action Schedule at the end of this report. 
 

 
 
Another important consideration for the land application of wastewater effluent is the depth to 
groundwater. The water depth in the sampling wells is recorded at each well sampling event. The figure 
below shows the data for 2019 – 2021. 
 
 
 
The table below summarizes the data for each well. The well locations are shown on the map on the 
next page. 

Date Well #13 Well #14 Well #16 Well #17 
3/28/19 10 9 8.67 12 
6/27/19 8.17 9.83 - 11.5 
3/23/20 5.5 4.08 - 7.17 
7/24/20 9.33 8.25 - 12.75 

10/22/20 8.08 9.67 - 12.58 
3/19/21 9.75 9.33 - 11.83 
6/24/21 13.42 11.08 - 12.5 

12/13/21 9.67 10.25 - 14.25 
Average 9.24 8.94 18.58 11.82 

Min 5.5 4.08 8.67 7.17 
Max 13.42 11.08 20 14.25 
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The OWQ has requested that soil morphology be utilized to estimate the seasonal high water table. 
Clinton Water will use a local Designated Representative, as licensed by the Arkansas Department of 
Health to perform the soil morphology assessment and estimate the depth to the seasonal high water 
table. The data will be submitted according to the dates shown in the Corrective Action Schedule at the 
end of this report.  
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Monitoring Well #16 

Monitoring Well #17 

Monitoring Well #14 
Monitoring Well #13 
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The OWQ has requested the installation of additional monitoring wells on the river side of the 
application fields. The wells will be drilled to auger refusal with an estimated depth of 15’-0", similar to 
the existing monitoring wells. The locations of the proposed wells are shown with the red stars on the 
map on the previous page. 
 
Action 4: Installation of Influent Flow Meter 
The WWTP is not equipped with an influent flow meter. To better understand the daily loadings and I/I 
within the Clinton collection system, an influent flow meter will be installed. Sufficient room isn’t 
available within the current headworks structure or between it and the influent pump station to install 
flow meter. Rerouting of an influent force main will be required to place all inflow at a location that 
allows installation of an influent flow meter. The Plan shown in Appendix A conveys the conceptual 
design for the installation of an open channel flow meter along with headworks improvements.  
 
Action 5: Installation of an Effluent Flow Meter for Land Application Water 
The current method of estimating the amount of land application water is to take the pumped rate 
multiplied by the length of application. This should be fairly accurate but a totalizing flow meter is 
needed to more accurately measure the applied water. Clinton Water staff will install an 
electromagnetic flow meter in the irrigation water force main leading to the irrigation fields. The Plan in 
Appendix A shows a detail of the proposed installation.  

 
PROPOSED CORRECTIVE ACTION SCHEDULE 
Actions 1-3 have been completed as detailed above. The calculated application rate will be adjusted 
according to the field data collected from the in-situ infiltrometer and seasonal high water table 
evaluations. The remaining actions will be completed as shown. 

 
Corrective Action Completion Date 

Initial Irrigation Water Effluent Sampling Completed 
Correction of Inaccurate Reporting of 

Acreage on Past Annual Report 
Completed 

Calculation of Allowable Application Rate 
and Required Acreage 

Completed using Published KSAT 

October 14, 2022  
(using In-Situ Data) 

In-Situ Saturated Infiltration Tests September 30, 2022 
Evaluation of Seasonal High Water Table September 30, 2022 

Final CAP (based on tests above) October 14, 2022 
Installation of Influent Flow Meter May 31, 2023 

Installation of an Effluent Flow Meter for 
Land Application Water May 31, 2023 

Installation of Additional  
Monitoring Wells May 31, 2023 
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APPENDIX A 
FLOW METER INSTALLATION PLANS 





INFLUENT FLOW METER
SITE PLAN

A1

0 16'

1
16"  = 1'-0"

SHEETPROJECT #

CITY OF CLINTON, AR
CLINTON WATER DEPARTMENT

WWTP EFF. LAND APP.
CORRECTIVE ACTION PLAN

DATE:
        SALT        Engineers

& Planners

saltengineers.com | 501-766-9832

kbreckenridge@saltengineers.com 08-22-03Tuesday, June 21, 2022

REROUTE EXISTING 8" F.M.

INSTALL HACH FLO-DAR AV SENSOR
IN PROPOSED 24" WIDE OPEN CHANNEL

INSTALL MECHANICALLY CLEANED BAR
SCREEN WITH SCREENING AUGER

 IN EXISTING CHANNEL

EXISTING PS FOR RELIFT
TO AERATION BASIN

EXISTING PS FOR RELIFT
TO IRRIGATION FIELDS



EFF. LAND APP. MAG-METER

A2

0 2'

1
2"  = 1'-0"

SHEETPROJECT #

CITY OF CLINTON, AR
CLINTON WATER DEPARTMENT

WWTP EFF. LAND APP.
CORRECTIVE ACTION PLAN

DATE:
        SALT        Engineers

& Planners

saltengineers.com | 501-766-9832

kbreckenridge@saltengineers.com 08-22-03Tuesday, June 21, 2022

10" FL. MAG-METER

LINK SEAL LS-500-C-11W/
16" CAST HOLE

HATCH CHANNEL DRAIN
DAYLIGHT INTO DITCH W/ 1"

DUCK-BILL CHECK VALVE

HATCH CHANNEL DRAIN
DAYLIGHT INTO DITCH W/ 1"
DUCK-BILL CHECK VALVE

ACCESS HATCH
310" SQ.
BILCO MODEL J-4ALH20, OR
EQUAL

12" D.I. M.J. TEE

12"X10" D.I. ECC. REDUCER
(P.E.XP.E.)

SEE SITE PLAN FOR PIPE
CONTINUATION

SEE SITE PLAN FOR PIPE
CONTINUATION

B

N
EFF. MAG-METER PLAN
SCALE: 1/2" = 1'-0"

PRV VAULT SECTION C
SCALE: 1/2" = 1'-0"

PRV VAULT SECTION B
SCALE: 1/2" = 1'-0"

PRV VAULT MH DETAILS A
SCALE: 1/2" = 1'-0"

COMPACT SUBGRADE TO
95% MPD (ASTM D 1557)

TOP 10" SHALL MATCH
EXISTING SURFACE
GRAVEL, TOP-SOIL,
PAVEMENT, ETC.

SELECT FILL
REFER TO EARTHWORK
SPECIFICATIONS

6'-0" Ø PRECAST
MANHOLE BASE

6'-0" Ø PRECAST
MANHOLE FLAT TOP

W/ 310" SQ.
OPENING

CAST IN PLACE
10"X10" MIN. CONCRETE CURB

AROUND AL. HATCH

#4 CONT.
CENTERED IN CURB

RAM-NECK, OR EQUAL
JOINT SEALANT W/ EXTERIOR
CRETEX WRAP, OR EQUAL.

C

PRE-CAST PRV VAULT W/
CAST-IN-PLACE AL. ACCESS

HATCH

10" MEGA-FLANGE,
EACH SIDE

8'-0" MIN. 8'-0" MIN.

10" M.J. GATE VALVE

12"X10" D.I. ECC. REDUCER
(P.E.XP.E.)

10" M.J. GATE VALVE

24"
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APPENDIX B 
ANNUAL REPORTS 

 



 
 
 
 
 
 

 
 
 
 
 

Clinton Water & Sewer 
East Plant 

 
 
 

 
Annual Report 

Permit AR0048836 & 5130-WR-2 
January 2018 – December 2018 

 
 
 
 
 

Environmental Services Company, Inc. 
Corporate Office  Carlsbad, New Mexico 

13715 West Markham  575-887-7372 (7ESC) 

Little Rock, Arkansas 72211  Albuquerque, New Mexico 

501-221-2565 (p)  888-372-3477  

501-221-1341 (f)  Springdale, Arkansas 

www.esclabs.com  479-750-1170 

 
    

http://www.esclabs.com/


Total 
Million Number Gallons Pounds Application

Parameter Gallons/ of per per Since 2003
Year Acres Acre-Year Acre Pounds/Acre

CBOD < 2.0000 60.192 86.00 699,907.0 11.682
Sodium Absorption Ratio 23.7447 60.192 86.00 699,907.0 138.693
Fecal Coliform < 1.0000 60.192 86.00 699,907.0 5.841
Total Suspended Solids 3.0000 60.192 86.00 699,907.0 17.523
Potassium 5.5523 60.192 86.00 699,907.0 32.431
Total Phosphorus  0.2150 60.192 86.00 699,907.0 1.256
Total Kjeldahl Nitrogen  8.8667 60.192 86.00 699,907.0 51.790 686.19
Ammonia Nitrogen  4.4867 60.192 86.00 699,907.0 26.207 177.28
Nitrate + Nitrite Nitrogen  0.6767 60.192 86.00 699,907.0 3.952 113.61
BOD-5 < 22.7000 60.192 86.00 699,907.0 132.591 1,170.80
Arsenic < 0.0100 60.192 86.00 699,907.0 0.058 0.54
Cadmium < 0.0040 60.192 86.00 699,907.0 0.023 0.25
Copper < 0.0038 60.192 86.00 699,907.0 0.022 0.29
Lead < 0.0101 60.192 86.00 699,907.0 0.059 0.65
Mercury < 0.0010 60.192 86.00 699,907.0 0.006 0.10
Selenium  0.0100 60.192 86.00 699,907.0 0.058 0.74
Zinc 0.1424 60.192 86.00 699,907.0 0.832 5.21
Conductivity, minimum (mhos/cm)* 415.00
Conductivity, maximum (mhos/cm)* 187.00
pH, minimum (SU)* 7.48
pH, maximum (SU)* 8.10
Nitrogen Application Rate (lbs N/acre/year) 24.71

Crop Grown: Bermuda Hay
*Current year values

2018 Application Data
Annual

Concentration
(mg/L)

Clinton Water and Sewer Department
Clinton, AR

East WWTP 5130-WR-2
Irrigation Water

Calendar Year 2018



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 4.680
Ammonia Nitrogen 02/19/18 0.3070
PAN 02/19/18 4.98
Phosphorous 02/19/18 482.35
Potassium 02/19/18 2300.00
Arsenic 02/19/18 14.50
Cadmium 02/19/18 <2.50
Copper 02/19/18 12.00
Lead 02/19/18 22.50
Magnesium 02/19/18 1741.00
Mercury 02/19/18 <.1277
Nickel 02/19/18 33.00
Zinc 02/19/18 109.50
Conductivity (mhos/cm) 02/19/18 30.50
pH (SU) 02/19/18 6.80

1802010337

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East 40.24 LA PB 3



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 10.350
Ammonia Nitrogen 02/19/18 1.39
PAN 02/19/18 11.74
Phosphorous 02/19/18 485.13
Potassium 02/19/18 1413.50
Arsenic 02/19/18 16.50
Cadmium 02/19/18 <2.50
Copper 02/19/18 10.50
Lead 02/19/18 17.00
Magnesium 02/19/18 991.50
Mercury 02/19/18 <.1195
Nickel 02/19/18 28.00
Zinc 02/19/18 75.50
Conductivity (mhos/cm) 02/19/18 19.59
pH (SU) 02/19/18 6.90

 1802010338

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East 40.24 LA PB 30



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 4.030
Ammonia Nitrogen 02/19/18 0.5260
PAN 02/19/18 4.55
Phosphorous 02/19/18 460.41
Potassium 02/19/18 1061.50
Arsenic 02/19/18 9.00
Cadmium 02/19/18 <2.50
Copper 02/19/18 6.50
Lead 02/19/18 12.00
Magnesium 02/19/18 845.00
Mercury 02/19/18 <.1176
Nickel 02/19/18 17.50
Zinc 02/19/18 61.50
Conductivity (mhos/cm) 02/19/18 42.80
pH (SU) 02/19/18 7.11

1802010088

2nd Quarter 3rd Quarter 4th Quarter1st Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East 55.57 LA PB 10



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 3.10
Ammonia Nitrogen 02/19/18 0.3560
PAN 02/19/18 3.45
Phosphorous 02/19/18 391.48
Potassium 02/19/18 850.00
Arsenic 02/19/18 8.00
Cadmium 02/19/18 <2.50
Copper 02/19/18 7.00
Lead 02/19/18 10.50
Magnesium 02/19/18 782.50
Mercury 02/19/18 <.1188
Nickel 02/19/18 17.50
Zinc 02/19/18 50.50
Conductivity (mhos/cm) 02/19/18 27.00
pH (SU) 02/19/18 6.80

1802010339

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East 55.57 LA PB 3



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 4.150
Ammonia Nitrogen 02/19/18 0.2950
PAN 02/19/18 4.44
Phosphorous 02/19/18 412.92
Potassium 02/19/18 1176.50
Arsenic 02/19/18 9.00
Cadmium 02/19/18 <2.50
Copper 02/19/18 7.00
Lead 02/19/18 12.50
Magnesium 02/19/18 881.50
Mercury 02/19/18 <.1196
Nickel 02/19/18 19.50
Zinc 02/19/18 62.00
Conductivity (mhos/cm) 02/19/18 249.00
pH (SU) 02/19/18 6.83

1802010340

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East 55.57 LA PB 30



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 9.390
Ammonia Nitrogen 02/19/18 1.68
PAN 02/19/18 11.07
Phosphorous 02/19/18 297.01
Potassium 02/19/18 1066.00
Arsenic 02/19/18 8.00
Cadmium 02/19/18 <2.50
Copper 02/19/18 6.00
Lead 02/19/18 9.50
Magnesium 02/19/18 735.50
Mercury 02/19/18 <.1304
Nickel 02/19/18 17.00
Zinc 02/19/18 45.00
Conductivity (mhos/cm) 02/19/18 12.52
pH (SU) 02/19/18 6.96

1802010341

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East LA Airport 9



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/19/18 9.060
Ammonia Nitrogen 02/19/18 1.47
PAN 02/19/18 10.53
Phosphorous 02/19/18 382.10
Potassium 02/19/18 1716.00
Arsenic 02/19/18 12.00
Cadmium 02/19/18 <2.50
Copper 02/19/18 7.50
Lead 02/19/18 14.50
Magnesium 02/19/18 1094.00
Mercury 02/19/18 <.1306
Nickel 02/19/18 21.50
Zinc 02/19/18 64.50
Conductivity (mhos/cm) 02/19/18 12.07
pH (SU) 02/19/18 7.22

1802010342

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2018

Clinton East LA WD 13



AEGreene
Stamp













AEGreene
Stamp





AEGreene
Stamp































































 
 
 
 
 
 

 
 
 
 
 

Clinton Water & Sewer 
East Plant 

 
 
 

 
Annual Report 

Permit AR0048836 & 5130-WR-2 
January 2019 – December 2019 

 
 
 
 
 

Environmental Services Company, Inc. 
Corporate Office  Carlsbad, New Mexico 

13715 West Markham  575-887-7372 (7ESC) 

Little Rock, Arkansas 72211  Albuquerque, New Mexico 

501-221-2565 (p)  888-372-3477  

501-221-1341 (f)  Springdale, Arkansas 

www.esclabs.com  479-750-1170 

 
    

http://www.esclabs.com/


Total 
Million Number Gallons Pounds Application

Parameter Gallons/ of per per Since 2003
Year Acres Acre-Year Acre Pounds/Acre

CBOD < 2.0000 72.864 86.00 847,255.8 14.141
Sodium Absorption Ratio 38.2285 72.864 86.00 847,255.8 270.302
Fecal Coliform < 1.0000 72.864 86.00 847,255.8 7.071
Total Suspended Solids 2.5000 72.864 86.00 847,255.8 17.677
Potassium 2.7290 72.864 86.00 847,255.8 19.296
Total Phosphorus  0.4400 72.864 86.00 847,255.8 3.111
Total Kjeldahl Nitrogen  7.1500 72.864 86.00 847,255.8 50.555 736.75
Ammonia Nitrogen  1.7600 72.864 86.00 847,255.8 12.444 189.72
Nitrate + Nitrite Nitrogen  1.5575 72.864 86.00 847,255.8 11.013 124.62
BOD-5  18.9000 72.864 86.00 847,255.8 133.636 1,304.44
Arsenic < 0.0093 72.864 86.00 847,255.8 0.065 0.61
Cadmium < 0.0048 72.864 86.00 847,255.8 0.034 0.28
Copper < 0.0065 72.864 86.00 847,255.8 0.046 0.34
Lead < 0.0119 72.864 86.00 847,255.8 0.084 0.73
Mercury < 0.0010 72.864 86.00 847,255.8 0.007 0.10
Selenium < 0.0103 72.864 86.00 847,255.8 0.072 0.82
Zinc  0.0210 72.864 86.00 847,255.8 0.149 5.36
Conductivity, minimum (mhos/cm)* 138.00
Conductivity, maximum (mhos/cm)* 188.00
pH, minimum (SU)* 7.20
pH, maximum (SU)* 9.40
Nitrogen Application Rate (lbs N/acre/year) 28.65

*Current year values Crop Grown: Bermuda Hay

Annual
Concentration

(mg/L)

Clinton Water and Sewer Department
Clinton, AR

East WWTP 5130-WR-2
Irrigation Water

Calendar Year 2019

2019 Application Data



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 1.230
Ammonia Nitrogen 02/07/19 .1130
PAN 02/07/19 1.34
Phosphorous 02/07/19 .6940
Potassium 02/07/19 45390.98
Arsenic 02/07/19 305.35
Cadmium 02/07/19 30.28
Copper 02/07/19 391.79
Lead 02/07/19 532.92
Magnesium 02/07/19 33327.32
Mercury 02/07/19 <3.501
Nickel 02/07/19 861.65
Zinc 02/07/19 2542.81
Conductivity (mhos/cm) 02/07/19 13.2
pH (SU) 02/07/19 7.3

Clinton East 40.24 LA PB 3
1902010165

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 2.778
Ammonia Nitrogen 02/07/19 .4690
PAN 02/07/19 2.24
Phosphorous 02/07/19 1.26
Potassium 02/07/19 123382.24
Arsenic 02/07/19 908.87
Cadmium 02/07/19 36.08
Copper 02/07/19 859.09
Lead 02/07/19 1298.08
Magnesium 02/07/19 96210.25
Mercury 02/07/19 <3.622
Nickel 02/07/19 2227.46
Zinc 02/07/19 5526.81
Conductivity (mhos/cm) 02/07/19 7.6
pH (SU) 02/07/19 7.3

Clinton East 40.24 LA PB 30
1902010166

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 0.675
Ammonia Nitrogen 02/07/19 0.096
PAN 02/07/19 0.77
Phosphorous 02/07/19 0.4450
Potassium 02/07/19 23893.74
Arsenic 02/07/19 181.60
Cadmium 02/07/19 21.34
Copper 02/07/19 219.96
Lead 02/07/19 296.95
Magnesium 02/07/19 21734.67
Mercury 02/07/19 <3.1880
Nickel 02/07/19 219.96
Zinc 02/07/19 1003.07
Conductivity (mhos/cm) 02/07/19 4.00
pH (SU) 02/07/19 7.30

Clinton East 55.57 LA PB 10
1902010167

2nd Quarter 3rd Quarter 4th Quarter1st Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 1.146
Ammonia Nitrogen 02/07/19 0.1940
PAN 02/07/19 1.34
Phosphorous 02/07/19 0.712
Potassium 02/07/19 23868.67
Arsenic 02/07/19 137.05
Cadmium 02/07/19 16.83
Copper 02/07/19 183.95
Lead 02/07/19 273.95
Magnesium 02/07/19 22980.57
Mercury 02/07/19 <3.1640
Nickel 02/07/19 451.74
Zinc 02/07/19 1055.91
Conductivity (mhos/cm) 02/07/19 4.900
pH (SU) 02/07/19 7.10

Clinton East 55.57 LA PB 3
1902010167

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 <0.389
Ammonia Nitrogen 02/07/19 <0.0030
PAN 02/07/19 <0.39
Phosphorous 02/07/19 0.4270
Potassium 02/07/19 44490.56
Arsenic 02/07/19 158.14
Cadmium 02/07/19 12.98
Copper 02/07/19 178.94
Lead 02/07/19 411.02
Magnesium 02/07/19 31937.48
Mercury 02/07/19 <3.3090
Nickel 02/07/19 461.26
Zinc 02/07/19 1689.86
Conductivity (mhos/cm) 02/07/19 3.600
pH (SU) 02/07/19 7.00

Clinton East 55.57 LA PB 30
1902010169

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 2.199
Ammonia Nitrogen 02/07/19 0.5530
PAN 02/07/19 2.75
Phosphorous 02/07/19 1.1720
Potassium 02/07/19 31948.29
Arsenic 02/07/19 202.87
Cadmium 02/07/19 11.35
Copper 02/07/19 176.66
Lead 02/07/19 386.39
Magnesium 02/07/19 21768.76
Mercury 02/07/19 <3.2920
Nickel 02/07/19 517.33
Zinc 02/07/19 857.00
Conductivity (mhos/cm) 02/07/19 3.10
pH (SU) 02/07/19 7.3

Clinton East LA Airport 9
1902010170

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 02/07/19 2.741
Ammonia Nitrogen 02/07/19 0.7060
PAN 02/07/19 3.44
Phosphorous 02/07/19 1.5840
Potassium 02/07/19 28505.16
Arsenic 02/07/19 199.58
Cadmium 02/07/19 12.29
Copper 02/07/19 166.31
Lead 02/07/19 293.67
Magnesium 02/07/19 18737.81
Mercury 02/07/19 <3.1440
Nickel 02/07/19 464.33
Zinc 02/07/19 832.65
Conductivity (mhos/cm) 02/07/19 4.100
pH (SU) 02/07/19 7.20

Clinton East LA WD 13
1902010171

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2019



AEGreene
Stamp
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Environmental Services Company, Inc. 
Corporate Office  Carlsbad, New Mexico 

13715 West Markham  575-887-7372 (7ESC) 

Little Rock, Arkansas 72211  Albuquerque, New Mexico 

501-221-2565 (p)  888-372-3477  

501-221-1341 (f)  Springdale, Arkansas 

www.esclabs.com  479-750-1170 

 
    

http://www.esclabs.com/


Total 
Million Number Gallons Pounds Application

Parameter Gallons/ of per per Since 2003
Year Acres Acre-Year Acre Pounds/Acre

CBOD < 2.0000 43.296 86.00 503,441.9 8.403
Sodium Absorption Ratio 45.9537 43.296 86.00 503,441.9 193.071
Fecal Coliform < 4.1000 43.296 86.00 503,441.9 17.226
Total Suspended Solids 2.5000 43.296 86.00 503,441.9 10.504
Potassium 7.0090 43.296 86.00 503,441.9 29.448
Total Phosphorus  0.2100 43.296 86.00 503,441.9 0.882
Total Kjeldahl Nitrogen  11.6500 43.296 86.00 503,441.9 48.947 785.69
Ammonia Nitrogen  4.3400 43.296 86.00 503,441.9 18.234 207.95
Nitrate + Nitrite Nitrogen  2.0150 43.296 86.00 503,441.9 8.466 133.09
BOD-5  14.6600 43.296 86.00 503,441.9 61.593 1,366.03
Arsenic < 0.0070 43.296 86.00 503,441.9 0.029 0.63
Cadmium < 0.0064 43.296 86.00 503,441.9 0.027 0.31
Copper < 0.0070 43.296 86.00 503,441.9 0.029 0.37
Lead  0.0090 43.296 86.00 503,441.9 0.038 0.77
Mercury < 0.0010 43.296 86.00 503,441.9 0.004 0.11
Selenium < 0.0109 43.296 86.00 503,441.9 0.046 0.86
Zinc  0.0656 43.296 86.00 503,441.9 0.275 5.63
Conductivity, minimum (mhos/cm)* 138.00
Conductivity, maximum (mhos/cm)* 188.00
pH, minimum (SU)* 7.20
pH, maximum (SU)* 7.80
Nitrogen Application Rate (lbs N/acre/year) 26.78

*Current year values Crop Grown: Bermuda Hay

2020 Application Data
Annual

Concentration
(mg/L)

Clinton Water and Sewer Department
Clinton, AR

East WWTP 5130-WR-2
Irrigation Water

Calendar Year 2020



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 4.13
Ammonia Nitrogen 03/23/20 3.4430
PAN 03/23/20 7.57
Phosphorous 03/23/20 324.8410
Potassium 03/23/20 102.39
Arsenic 03/23/20 .914
Cadmium 03/23/20 1.289
Copper 03/23/20 1.454
Lead 03/23/20 3.854
Magnesium 03/23/20 87.37
Mercury 03/23/20 .0190
Nickel 03/23/20 3.303
Zinc 03/23/20 5.937
Conductivity (mhos/cm) 03/23/20 64.6
pH (SU) 03/23/20 5.9

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East 40.24 LA PB 3
2003010379

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 6.970
Ammonia Nitrogen 03/23/20 2.01
PAN 03/23/20 8.98
Phosphorous 03/23/20 376.3550
Potassium 03/23/20 127.94
Arsenic 03/23/20 1.147
Cadmium 03/23/20 .716
Copper 03/23/20 1.410
Lead 03/23/20 3.243
Magnesium 03/23/20 127.79
Mercury 03/23/20 .0250
Nickel 03/23/20 3.701
Zinc 03/23/20 7.688
Conductivity (mhos/cm) 03/23/20 12.9
pH (SU) 03/23/20 6.6

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East 40.24 LA PB 30
2003010380

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 4.22
Ammonia Nitrogen 03/23/20 < 0.0594
PAN 03/23/20 4.22
Phosphorous 03/23/20 337.094
Potassium 03/23/20 114.34
Arsenic 03/23/20 .748
Cadmium 03/23/20 1.172
Copper 03/23/20 1.267
Lead 03/23/20 3.517
Magnesium 03/23/20 78.31
Mercury 03/23/20 < 0.0140
Nickel 03/23/20 2.961
Zinc 03/23/20 4.841
Conductivity (mhos/cm) 03/23/20 28.70
pH (SU) 03/23/20 5.7

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East 55.57 LA PB 10
2003010381

2nd Quarter 3rd Quarter 4th Quarter1st Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 0.553
Ammonia Nitrogen 03/23/20 3.0480
PAN 03/23/20 3.60
Phosphorous 03/23/20 357.1110
Potassium 03/23/20 109.69
Arsenic 03/23/20 0.980
Cadmium 03/23/20 0.900
Copper 03/23/20 1.285
Lead 03/23/20 3.196
Magnesium 03/23/20 97.90
Mercury 03/23/20 < 0.022
Nickel 03/23/20 3.074
Zinc 03/23/20 5.638
Conductivity (mhos/cm) 03/23/20 15.2
pH (SU) 03/23/20 5.80

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East 55.57 LA PB 3
2003010382

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 0.709
Ammonia Nitrogen 03/23/20 < 0.0591
PAN 03/23/20 0.7
Phosphorous 03/23/20 353.1870
Potassium 03/23/20 69.99
Arsenic 03/23/20 0.639
Cadmium 03/23/20 0.831
Copper 03/23/20 0.976
Lead 03/23/20 2.577
Magnesium 03/23/20 58.51
Mercury 03/23/20 < 0.009
Nickel 03/23/20 2.175
Zinc 03/23/20 3.926
Conductivity (mhos/cm) 03/23/20 28.100
pH (SU) 03/23/20 5.7

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East 55.57 LA PB 30
2003010383

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 2.041
Ammonia Nitrogen 03/23/20 1.29
PAN 03/23/20 3.33
Phosphorous 03/23/20 305.0440
Potassium 03/23/20 132.43
Arsenic 03/23/20 0.992
Cadmium 03/23/20 0.941
Copper 03/23/20 1.347
Lead 03/23/20 3.149
Magnesium 03/23/20 92.25
Mercury 03/23/20 < 0.0100
Nickel 03/23/20 3.196
Zinc 03/23/20 4.523
Conductivity (mhos/cm) 03/23/20 26.6
pH (SU) 03/23/20 5.3

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East LA Airport 9
2003010384

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/23/20 5.289
Ammonia Nitrogen 03/23/20 2.2140
PAN 03/23/20 7.5
Phosphorous 03/23/20 337.6750
Potassium 03/23/20 98.36
Arsenic 03/23/20 0.884
Cadmium 03/23/20 0.739
Copper 03/23/20 1.003
Lead 03/23/20 2.689
Magnesium 03/23/20 74.44
Mercury 03/23/20 < 0.009
Nickel 03/23/20 2.596
Zinc 03/23/20 4.032
Conductivity (mhos/cm) 03/23/20 23.4
pH (SU) 03/23/20 5.1

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836
Soil

Calendar Year 2020

Clinton East LA WD 13
2003010385

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter







AEGreene
Stamp



























































Environmental Services Company, Inc. 
Corporate Office Carlsbad, New Mexico 

13715 West Markham 575-887-7372 (7ESC) 

Little Rock, Arkansas 72211 Albuquerque, New Mexico 

501-221-2565 (p) 888-372-3477

501-221-1341 (f) Springdale, Arkansas 

www.esclabs.com 479-750-1170

Clinton Water & Sewer 
East Plant 

Annual Report 
Permit AR0048836 & 5130-WR-2 January 

2021 – December 2021 

Report Revision Date: August 16,  2022

http://www.esclabs.com/


Total 
Million Number Gallons Pounds Application

Parameter Gallons/ of per per Since 2003
Year Acres Acre-Year Acre Pounds/Acre

CBOD < 2.0000 68.112 86.00 792,000.0 13.219
Sodium Absorption Ratio 51.7228 68.112 86.00 792,000.0 341.865
Fecal Coliform < 1.0000 68.112 86.00 792,000.0 6.610
Total Suspended Solids 2.5000 68.112 86.00 792,000.0 16.524
Potassium 4.6100 68.112 86.00 792,000.0 30.470
Total Phosphorus 0.7170 68.112 86.00 792,000.0 4.739
Total Kjeldahl Nitrogen 12.9667 68.112 86.00 792,000.0 85.704 871.40
Ammonia Nitrogen 5.1200 68.112 86.00 792,000.0 33.841 241.80
Nitrate + Nitrite Nitrogen 4.6200 68.112 86.00 792,000.0 30.536 163.63
BOD-5  16.2333 68.112 86.00 792,000.0 107.295 1,473.32
Arsenic < 0.0100 68.112 86.00 792,000.0 0.066 0.70
Cadmium < 0.0200 68.112 86.00 792,000.0 0.132 0.44
Copper < 0.0200 68.112 86.00 792,000.0 0.132 0.50
Lead < 0.0100 68.112 86.00 792,000.0 0.066 0.84
Mercury < 0.0033 68.112 86.00 792,000.0 0.022 0.13
Selenium < 0.0150 68.112 86.00 792,000.0 0.099 0.96
Zinc < 0.0500 68.112 86.00 792,000.0 0.330 5.96
Conductivity, minimum (mhos/cm)* 144.90
Conductivity, maximum (mhos/cm)* 215.00
pH, minimum (SU)* 7.30
pH, maximum (SU)* 8.40
Nitrogen Application Rate (lbs N/acre/year) 62.97

Crop Grown: Bermuda Hay

(mg/L)

Clinton Water and Sewer Department
Clinton, AR

East WWTP 5130-WR-2
Irrigation Water

Calendar Year 2021

2021 Application Data
Annual

Concentration

****
****

****
****
****

****

* Current year values
** See sample results from July 25, 2022      
s   (2207010292, page 52 of this report) as

   requested by ADEQ per ADEQ request



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 718.350
Ammonia Nitrogen 03/19/21 0.1800
PAN 03/19/21 13.10
Phosphorous 03/19/21 1.9745
Potassium 03/19/21 743.67
Arsenic 03/19/21 6.632
Cadmium 03/19/21 <0.017
Copper 03/19/21 7.359
Lead 03/19/21 15.942
Magnesium 03/19/21 799.24
Mercury 03/19/21 0.0800
Molybdenum 03/19/21 1.320
Nickel 03/19/21 18.889
Selenium 03/19/21 1.274
Zinc 03/19/21 7.359
Cation Exchange Capacity (meq) 03/19/21 14.2506
Conductivity (umhos/cm) 03/19/21 213.6459
Sodium Absorption Ratio 03/19/21 0.1777
pH (SU) 03/19/21 6.40

Clinton East 40.24 LA PB 3
2103010415

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 75.810
Ammonia Nitrogen 03/19/21 0.3120
PAN 03/19/21 23.80
Phosphorous 03/19/21 1.1125
Potassium 03/19/21 1146.90
Arsenic 03/19/21 12.436
Cadmium 03/19/21 <0.047
Copper 03/19/21 20.893
Lead 03/19/21 24.773
Magnesium 03/19/21 1745.20
Mercury 03/19/21 0.1530
Molybdenum 03/19/21 3.628
Nickel 03/19/21 31.567
Selenium 03/19/21 3.439
Zinc 03/19/21 114.311
Cation Exchange Capacity (meq) 03/19/21 32.4005
Conductivity (umhos/cm) 03/19/21 299.7150
Sodium Absorption Ratio 03/19/21 0.4248
pH (SU) 03/19/21 6.90

Clinton East 40.24 LA PB 30
2103010416

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 176.080
Ammonia Nitrogen 03/19/21 0.4100
PAN 03/19/21 8.11
Phosphorous 03/19/21 0.5872
Potassium 03/19/21 458.23
Arsenic 03/19/21 3.628
Cadmium 03/19/21 <0.024
Copper 03/19/21 5.095
Lead 03/19/21 9.206
Magnesium 03/19/21 589.61
Mercury 03/19/21 <0.0450
Molybdenum 03/19/21 1.677
Nickel 03/19/21 9.919
Selenium 03/19/21 1.781
Zinc 03/19/21 28.706
Cation Exchange Capacity (meq) 03/19/21 10.3785
Conductivity (umhos/cm) 03/19/21 221.7245
Sodium Absorption Ratio 03/19/21 0.2123
pH (SU) 03/19/21 6.80

Clinton East 55.57 LA PB 10
2103010417

2nd Quarter 3rd Quarter 4th Quarter1st Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 202.960
Ammonia Nitrogen 03/19/21 0.6620
PAN 03/19/21 7.21
Phosphorous 03/19/21 2.3153
Potassium 03/19/21 526.50
Arsenic 03/19/21 4.459
Cadmium 03/19/21 <0.028
Copper 03/19/21 5.939
Lead 03/19/21 9.530
Magnesium 03/19/21 752.59
Mercury 03/19/21 <0.0310
Molybdenum 03/19/21 1.950
Nickel 03/19/21 13.158
Selenium 03/19/21 2.218
Zinc 03/19/21 39.203
Cation Exchange Capacity (meq) 03/19/21 12.7056
Conductivity (umhos/cm) 03/19/21 199.6038
Sodium Absorption Ratio 03/19/21 0.3140
pH (SU) 03/19/21 6.90

Clinton East 55.57 LA PB 3
2103010418

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 291.360
Ammonia Nitrogen 03/19/21 0.1960
PAN 03/19/21 8.56
Phosphorous 03/19/21 1.4577
Potassium 03/19/21 693.62
Arsenic 03/19/21 4.508
Cadmium 03/19/21 <0.028
Copper 03/19/21 3.656
Lead 03/19/21 10.051
Magnesium 03/19/21 612.17
Mercury 03/19/21 <0.0440
Molybdenum 03/19/21 1.977
Nickel 03/19/21 10.643
Selenium 03/19/21 2.247
Zinc 03/19/21 25.087
Cation Exchange Capacity (meq) 03/19/21 55.6369
Conductivity (umhos/cm) 03/19/21 245.5300
Sodium Absorption Ratio 03/19/21 0.0676
pH (SU) 03/19/21 6.60

Clinton East 55.57 LA PB 30
2103010419

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 323.640
Ammonia Nitrogen 03/19/21 4.2550
PAN 03/19/21 6.12
Phosphorous 03/19/21 <0.2567
Potassium 03/19/21 375.01
Arsenic 03/19/21 3.933
Cadmium 03/19/21 <0.021
Copper 03/19/21 3.528
Lead 03/19/21 7.595
Magnesium 03/19/21 396.40
Mercury 03/19/21 <0.0440
Molybdenum 03/19/21 1.473
Nickel 03/19/21 8.489
Selenium 03/19/21 1.682
Zinc 03/19/21 16.986
Cation Exchange Capacity (meq) 03/19/21 9.2592
Conductivity (umhos/cm) 03/19/21 97.4922
Sodium Absorption Ratio 03/19/21 0.1891
pH (SU) 03/19/21 7.10

Clinton East LA Airport 9
2103010420

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil

Calendar Year 2021



Sample ID
Control Number

Sample Analytical Sample Analytical Sample Analytical Sample Analytical
Parameter Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg) Date Results (mg/Kg)
Nitrate Nitrogen 03/19/21 6.564
Ammonia Nitrogen 03/19/21 0.0290
PAN 03/19/21 5.37
Phosphorous 03/19/21 0.1101
Potassium 03/19/21 674.19
Arsenic 03/19/21 5.415
Cadmium 03/19/21 <0.038
Copper 03/19/21 4.988
Lead 03/19/21 9.896
Magnesium 03/19/21 735.81
Mercury 03/19/21 0.0560
Molybdenum 03/19/21 2.538
Nickel 03/19/21 13.396
Selenium 03/19/21 2.699
Zinc 03/19/21 31.241
Cation Exchange Capacity (meq) 03/19/21 12.8939
Conductivity (umhos/cm) 03/19/21 402.1440
Sodium Absorption Ratio 03/19/21 0.2225
pH (SU) 03/19/21 6.80

Clinton East LA WD 13
2103010421

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Clinton Water and Sewer Department
Clinton, AR

East WWTP - AR0048836 / 5130-WR-2
Soil
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Van Buren County, Arkansas
Survey Area Data: Version 5, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 19, 2020—Nov 
28, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Barling silt loam, occasionally 
flooded

30.0 0.7%

2 Cane loam, 3 to 8 percent 
slopes

25.5 0.6%

4 Enders gravelly fine sandy 
loam, 3 to 8 percent slopes

725.0 15.9%

5 Enders gravelly fine sandy 
loam, 8 to 12 percent slopes

489.2 10.7%

7 Enders-Nella-Steprock 
complex, 8 to 20 percent 
slopes

65.3 1.4%

8 Enders-Nella-Steprock 
complex, 20 to 40 percent 
slopes

124.4 2.7%

9 Enders-Steprock complex, 8 to 
20 percent slopes

858.8 18.8%

10 Enders-Steprock complex, 20 to 
40 percent slopes

137.9 3.0%

12 Kenn-Ceda complex, 0 to 3 
percent slopes, frequently 
flooded

524.2 11.5%

16 Linker gravelly fine sandy loam, 
3 to 8 percent slopes

52.8 1.2%

19 Linker-Mountainburg complex, 
8 to 20 percent slopes

4.9 0.1%

23 Nella-Steprock complex, 20 to 
40 percent slopes

14.7 0.3%

24 Sidon fine sandy loam, 1 to 3 
percent slopes

28.5 0.6%

27 Spadra loam, 0 to 3 percent 
slopes, occasionally flooded

496.3 10.9%

29 Steprock-Linker complex, 3 to 8 
percent slopes

268.3 5.9%

30 Steprock-Mountainburg 
complex, 3 to 8 percent 
slopes

294.6 6.5%

31 Steprock-Mountainburg 
complex, 8 to 20 percent 
slopes

126.3 2.8%

32 Steprock-Mountainburg-Rock 
outcrop complex, 40 to 60 
percent slopes

104.1 2.3%

33 Steprock-Nella-Mountainburg 
complex, 20 to 40 percent 
slopes

28.6 0.6%

Custom Soil Resource Report
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

34 Taft silt loam, 0 to 2 percent 
slopes

51.0 1.1%

36 Water 113.4 2.5%

Totals for Area of Interest 4,564.0 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Custom Soil Resource Report
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Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Van Buren County, Arkansas

1—Barling silt loam, occasionally flooded

Map Unit Setting
National map unit symbol: lyq5
Elevation: 200 to 700 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Barling and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Barling

Setting
Landform: River valleys, flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium derived from sandstone and siltstone

Typical profile
Ap - 0 to 5 inches: silt loam
BA - 5 to 10 inches: silt loam
Bw1 - 10 to 48 inches: silt loam
Bw2 - 48 to 72 inches: silt loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 12 to 48 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Aquents
Percent of map unit: 10 percent
Landform: River valleys, depressions
Down-slope shape: Concave
Across-slope shape: Convex
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Hydric soil rating: Yes

2—Cane loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: lyqj
Elevation: 400 to 600 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cane and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cane

Setting
Landform: Hills
Landform position (three-dimensional): Nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
Ap - 0 to 6 inches: loam
Bt - 6 to 23 inches: loam
Btx - 23 to 72 inches: clay loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 19 to 27 inches to fragipan
Drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 16 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No
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4—Enders gravelly fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: lyr2
Elevation: 500 to 2,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hills, hills
Landform position (three-dimensional): Nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Clayey residuum weathered from acid shale

Typical profile
A - 0 to 3 inches: gravelly fine sandy loam
BA - 3 to 7 inches: gravelly loam
Bt - 7 to 37 inches: clay
BC - 37 to 52 inches: channery silty clay
Cr - 52 to 68 inches: weathered bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Hydric soil rating: No
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5—Enders gravelly fine sandy loam, 8 to 12 percent slopes

Map Unit Setting
National map unit symbol: lyr3
Elevation: 500 to 2,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hills, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Clayey residuum weathered from acid shale

Typical profile
A - 0 to 3 inches: gravelly fine sandy loam
BA - 3 to 7 inches: gravelly loam
Bt - 7 to 37 inches: clay
BC - 37 to 52 inches: channery silty clay
Cr - 52 to 68 inches: weathered bedrock

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Hydric soil rating: No
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7—Enders-Nella-Steprock complex, 8 to 20 percent slopes

Map Unit Setting
National map unit symbol: 2s1y2
Elevation: 500 to 2,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 175 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 50 percent
Nella and similar soils: 21 percent
Steprock and similar soils: 20 percent
Minor components: 9 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
Parent material: Clayey residuum weathered from acid shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 8 inches: gravelly silt loam
Bt1 - 8 to 40 inches: clay
Bt2 - 40 to 54 inches: clay
Cr - 54 to 58 inches: bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No
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Description of Nella

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
BA - 3 to 10 inches: gravelly fine sandy loam
Bt1 - 10 to 42 inches: gravelly sandy clay loam
Bt2 - 42 to 72 inches: very gravelly sandy clay loam

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Steprock

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: flaggy loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: weathered bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Linker
Percent of map unit: 9 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear

8—Enders-Nella-Steprock complex, 20 to 40 percent slopes

Map Unit Setting
National map unit symbol: 2s1y3
Elevation: 500 to 1,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 175 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 55 percent
Nella and similar soils: 20 percent
Steprock and similar soils: 19 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
Parent material: Clayey residuum weathered from acid shale
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Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 8 inches: gravelly silt loam
Bt1 - 8 to 40 inches: clay
Bt2 - 40 to 54 inches: clay
Cr - 54 to 58 inches: bedrock

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: No

Description of Nella

Setting
Landform: Hillsides or mountainsides
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
BA - 3 to 10 inches: gravelly fine sandy loam
Bt1 - 10 to 42 inches: gravelly sandy clay loam
Bt2 - 42 to 72 inches: very gravelly sandy clay loam

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
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Hydric soil rating: No

Description of Steprock

Setting
Landform: Hillsides or mountainsides
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: flaggy loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: weathered bedrock

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 6 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
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9—Enders-Steprock complex, 8 to 20 percent slopes

Map Unit Setting
National map unit symbol: 2s1xz
Elevation: 500 to 2,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 50 percent
Steprock and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
Parent material: Clayey residuum weathered from acid shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 8 inches: gravelly silt loam
Bt1 - 8 to 40 inches: clay
Bt2 - 40 to 54 inches: clay
Cr - 54 to 58 inches: bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No

Description of Steprock

Setting
Landform: Benches, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
E - 2 to 8 inches: flaggy loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: weathered bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Nella
Percent of map unit: 15 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, base slope, side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear

Linker
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
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10—Enders-Steprock complex, 20 to 40 percent slopes

Map Unit Setting
National map unit symbol: 2s1y0
Elevation: 500 to 2,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 175 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Enders and similar soils: 45 percent
Steprock and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Enders

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
Parent material: Clayey residuum weathered from acid shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 8 inches: gravelly silt loam
Bt1 - 8 to 40 inches: clay
Bt2 - 40 to 54 inches: clay
Cr - 54 to 58 inches: bedrock

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
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Hydric soil rating: No

Description of Steprock

Setting
Landform: Hills, benches
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: flaggy loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: weathered bedrock

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Nella
Percent of map unit: 15 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear

Rock outcrop
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope, base slope
Down-slope shape: Concave, convex
Across-slope shape: Convex, linear
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12—Kenn-Ceda complex, 0 to 3 percent slopes, frequently flooded

Map Unit Setting
National map unit symbol: 2y1kd
Elevation: 490 to 980 feet
Mean annual precipitation: 46 to 64 inches
Mean annual air temperature: 46 to 72 degrees F
Frost-free period: 200 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Kenn and similar soils: 60 percent
Ceda and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kenn

Setting
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium derived from sandstone and shale and/or 

alluvium

Typical profile
A - 0 to 10 inches: cobbly fine sandy loam
Bt1 - 10 to 19 inches: sandy clay loam
Bt2 - 19 to 29 inches: gravelly sandy clay loam
2BC - 29 to 45 inches: very gravelly sandy clay loam
2C - 45 to 79 inches: extremely gravelly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
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Hydrologic Soil Group: B
Ecological site: F119XY013AR - Loamy Floodplain
Hydric soil rating: No

Description of Ceda

Setting
Landform: Flood-plain steps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Gravelly alluvium derived from sandstone and shale

Typical profile
A - 0 to 6 inches: very cobbly fine sandy loam
C - 6 to 79 inches: extremely cobbly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 2.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A
Ecological site: F119XY012AR - Loamy Skeletal Floodplain
Hydric soil rating: No

Minor Components

Woodall
Percent of map unit: 10 percent
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F119XY015AR - Loamy Wet Bottomland
Hydric soil rating: Yes
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16—Linker gravelly fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2sntb
Elevation: 230 to 860 feet
Mean annual precipitation: 43 to 61 inches
Mean annual air temperature: 54 to 63 degrees F
Frost-free period: 200 to 264 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Linker and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Linker

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
Ap - 0 to 6 inches: gravelly fine sandy loam
BA - 6 to 13 inches: gravelly loam
Bt - 13 to 31 inches: gravelly clay loam
R - 31 to 41 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum: 0.1
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No
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Minor Components

Mountainburg
Percent of map unit: 11 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R117XY012AR - Sandstone Ledge
Hydric soil rating: No

Sidon
Percent of map unit: 4 percent
Landform: Benches
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

19—Linker-Mountainburg complex, 8 to 20 percent slopes

Map Unit Setting
National map unit symbol: lyqh
Elevation: 500 to 2,800 feet
Mean annual precipitation: 35 to 67 inches
Mean annual air temperature: 47 to 74 degrees F
Frost-free period: 210 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Linker and similar soils: 50 percent
Mountainburg and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Linker

Setting
Landform: Hills, hillslopes, benches, ledges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 5 inches: gravelly fine sandy loam
BA - 5 to 12 inches: loam
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Bt - 12 to 32 inches: sandy clay loam
R - 32 to 35 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Mountainburg

Setting
Landform: Ledges, hills, benches, hillsides
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Gravelly and stony, loamy residuum weathered from sandstone 

and siltstone

Typical profile
A - 0 to 3 inches: gravelly fine sandy loam
E - 3 to 7 inches: gravelly fine sandy loam
Bt - 7 to 17 inches: very gravelly sandy clay loam
R - 17 to 20 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R118AY013AR - SANDSTONE LEDGE
Hydric soil rating: No
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Minor Components

Rock outcrop
Percent of map unit: 15 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 5 percent
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

23—Nella-Steprock complex, 20 to 40 percent slopes

Map Unit Setting
National map unit symbol: lyqn
Elevation: 260 to 1,920 feet
Mean annual precipitation: 35 to 67 inches
Mean annual air temperature: 47 to 74 degrees F
Frost-free period: 210 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Nella and similar soils: 50 percent
Steprock and similar soils: 25 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nella

Setting
Landform: Hills, benches
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 10 inches: gravelly fine sandy loam
Bt1 - 10 to 42 inches: gravelly sandy clay loam
Bt2 - 42 to 72 inches: very gravelly sandy clay loam

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 
(0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Steprock

Setting
Landform: Hillsides or mountainsides, hills, benches
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountaintop, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy colluvium derived from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: weathered bedrock

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 15 percent
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No
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24—Sidon fine sandy loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: lyqp
Elevation: 1,000 to 1,500 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Sidon and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sidon

Setting
Landform: Benches, plateaus
Down-slope shape: Concave, convex
Across-slope shape: Linear, convex
Parent material: Clayey residuum weathered from sandstone and shale

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bt - 6 to 24 inches: clay loam
Btx - 24 to 39 inches: clay loam
BC - 39 to 48 inches: sandy clay loam
R - 48 to 50 inches: unweathered bedrock

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: 20 to 28 inches to fragipan; 40 to 60 inches to lithic 

bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 16 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No
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27—Spadra loam, 0 to 3 percent slopes, occasionally flooded

Map Unit Setting
National map unit symbol: 2ymkm
Elevation: 490 to 980 feet
Mean annual precipitation: 45 to 56 inches
Mean annual air temperature: 55 to 62 degrees F
Frost-free period: 165 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Spadra and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Spadra

Setting
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy alluvium derived from sandstone and shale

Typical profile
Ap - 0 to 6 inches: loam
Bt - 6 to 44 inches: loam
BC - 44 to 59 inches: fine sandy loam
C - 59 to 72 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Hydric soil rating: No
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Minor Components

Guthrie
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: Yes

Aquepts
Percent of map unit: 4 percent
Landform: Flood-plain steps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Hydric soil rating: Yes

Ceda
Percent of map unit: 3 percent
Landform: Flood-plain steps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F119XY012AR - Loamy Skeletal Floodplain
Hydric soil rating: No

Barling
Percent of map unit: 3 percent
Landform: Flood-plain steps
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

29—Steprock-Linker complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2sp1w
Elevation: 240 to 1,830 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 56 to 62 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Steprock and similar soils: 55 percent
Linker and similar soils: 25 percent
Minor components: 20 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Steprock

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and shale

Typical profile
A - 0 to 4 inches: gravelly fine sandy loam
BA - 4 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Linker

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 5 inches: gravelly fine sandy loam
BA - 5 to 12 inches: fine sandy loam
Bt1 - 12 to 24 inches: loam
Bt2 - 24 to 32 inches: sandy clay loam
R - 32 to 42 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 
high (0.00 to 0.20 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 0.1
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Forage suitability group: Unnamed (G118AY099OK)
Other vegetative classification: Unnamed (G118AY099OK)
Hydric soil rating: No

Minor Components

Mountainburg
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Enders
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

30—Steprock-Mountainburg complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2sp1n
Elevation: 280 to 1,940 feet
Mean annual precipitation: 49 to 53 inches
Mean annual air temperature: 54 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Steprock and similar soils: 50 percent
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Mountainburg and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Steprock

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and shale

Typical profile
A - 0 to 4 inches: gravelly fine sandy loam
BA - 4 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 46 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Mountainburg

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 2 inches: gravelly fine sandy loam
BA - 2 to 7 inches: gravelly fine sandy loam
Bt - 7 to 17 inches: very gravelly sandy clay loam
R - 17 to 20 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Drainage class: Well drained
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Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: R117XY012AR - Sandstone Ledge
Hydric soil rating: No

Minor Components

Enders
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Linker
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

31—Steprock-Mountainburg complex, 8 to 20 percent slopes

Map Unit Setting
National map unit symbol: 2sp1p
Elevation: 280 to 1,940 feet
Mean annual precipitation: 49 to 53 inches
Mean annual air temperature: 54 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Steprock and similar soils: 50 percent
Mountainburg and similar soils: 30 percent
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Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Steprock

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and shale

Typical profile
A - 0 to 4 inches: stony fine sandy loam
BA - 4 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 37 inches: bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Mountainburg

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 7 inches: stony fine sandy loam
Bt - 7 to 17 inches: very gravelly sandy clay loam
R - 17 to 27 inches: bedrock

Properties and qualities
Slope: 8 to 20 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: R117XY012AR - Sandstone Ledge
Hydric soil rating: No

Minor Components

Enders
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Linker
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

32—Steprock-Mountainburg-Rock outcrop complex, 40 to 60 percent 
slopes

Map Unit Setting
National map unit symbol: 2sp1q
Elevation: 330 to 1,670 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 56 to 62 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Steprock and similar soils: 35 percent
Mountainburg and similar soils: 25 percent
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Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Steprock

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 37 inches: bedrock

Properties and qualities
Slope: 40 to 60 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Mountainburg

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 7 inches: stony fine sandy loam
Bt - 7 to 17 inches: very gravelly sandy clay loam
R - 17 to 27 inches: bedrock

Properties and qualities
Slope: 40 to 60 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
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Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R117XY012AR - Sandstone Ledge
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear

Properties and qualities
Slope: 40 to 60 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8

Minor Components

Nella
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear

Enders
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
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33—Steprock-Nella-Mountainburg complex, 20 to 40 percent slopes

Map Unit Setting
National map unit symbol: 2sp1r
Elevation: 330 to 1,380 feet
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 56 to 62 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Steprock and similar soils: 50 percent
Nella and similar soils: 20 percent
Mountainburg and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Steprock

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and shale

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 8 inches: gravelly loam
Bt - 8 to 27 inches: very gravelly loam
Cr - 27 to 37 inches: bedrock

Properties and qualities
Slope: 20 to 40 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Nella

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Alluvium and/or loamy colluvium derived from sandstone and 

shale

Typical profile
A - 0 to 3 inches: stony fine sandy loam
E - 3 to 10 inches: gravelly fine sandy loam
Bt1 - 10 to 42 inches: gravelly sandy clay loam
Bt2 - 42 to 72 inches: very gravelly sandy clay loam

Properties and qualities
Slope: 20 to 40 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Mountainburg

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone

Typical profile
A - 0 to 2 inches: stony fine sandy loam
BA - 2 to 7 inches: stony fine sandy loam
Bt - 7 to 17 inches: very gravelly sandy clay loam
R - 17 to 27 inches: bedrock
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Properties and qualities
Slope: 20 to 40 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R117XY012AR - Sandstone Ledge
Hydric soil rating: No

Minor Components

Linker
Percent of map unit: 8 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Enders
Percent of map unit: 7 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

34—Taft silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2t5yg
Elevation: 190 to 1,910 feet
Mean annual precipitation: 45 to 58 inches
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Mean annual air temperature: 55 to 63 degrees F
Frost-free period: 210 to 260 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Taft and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Taft

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Old fine-silty alluvium derived from shale and siltstone over 

residuum weathered from sandstone and shale

Typical profile
Ap - 0 to 6 inches: silt loam
BE - 6 to 13 inches: silt loam
Bw - 13 to 24 inches: silt loam
2Btx/E - 24 to 39 inches: silty clay loam
2Btx - 39 to 59 inches: silty clay loam
3Bt - 59 to 80 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 19 to 28 inches to fragipan
Drainage class: Somewhat poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 9 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Leadvale
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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Guthrie, hydric
Percent of map unit: 4 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Barling
Percent of map unit: 1 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

36—Water

Map Unit Setting
National map unit symbol: 1lfv4
Mean annual precipitation: 43 to 58 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 215 to 264 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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