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MSO Members,  
It has been a busy season and we hope your business is going well this summer.  First, thanks 
to your ongoing support through membership and choosing our organization for your continuing 
education needs, we were able to start an investment account for Missouri Smallflows long-term 
goals.  It has been one of the goals of the MSO Board of Directors to look towards the future for 
the organization and make this possible to continue our mission.   
 
This fall we are partnering with the Missouri Association of Professional Soil Scientists (MAPSS) 
to put on a special class near Boonville.  This class will explore the soils of the area along with a 
drip irrigation system that was designed for the Village of Windsor.  The wastewater treatment 
system is large, handling more than 65,000 gallons per day.  Even though this is outside the 
range of “smallflows”, it has some interesting ideas for anyone who works in drip irrigation.  We 
encourage you to register early as seating is limited.  Lunch will be provided for all that pre-
register.  The class will be on November 2.  See more information inside the newsletter.   
 
The NOWRA Conference is being held in Minneapolis from October 22-24.  Each year, our 
national partner NOWRA, hosts a conference with a state affiliate.  It’s been a while since it has 
been in the Midwest so plan to attend!  You can register online at www.nowra.org.   
 
We are busily planning our 2019 MSO Conference and Trade Show.  Currently, we are asking 
for presentation submittals.  They are due by October 15.  We have several slots for 
presentations at the conference that takes place on January 22-23.  The Pre-Conference will be 
on January 21.  We hope you Save-the-Date!  Additionally, if your company is interested in 
exhibiting at our newly arranged Expo Hall, contact Tammy Trantham at MSO.   
 

We hope you have a great fall season.  

 
Best regards, 
Michael Bowers 
President of MSO 

2018 Fall Note 

Included in this issue:  
 Water Movement through Soil by Bryan Mayhan 
 Online Education Class Information 
 Soils & Drip Irrigation Design at Village of Windsor Course Information (Boonville 

area) 
 Upcoming Seminars 
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Welcome to our Business Partner Program Supporters.   
Thank you for supporting MSO’s goals and our organization throughout the year.   

 
Diamond Business Partner Program  

Webtrol  
SI Precast 

 
Platinum Business Partner Program 

TG Rankin Company 
Infiltrator Water Technologies 

Stewart Concrete 
Anua International 

 
Gold Business Partner Program 

Missouri Water and Wastewater Products 
Netafim USA 

Jet, Inc. 
Residential Sewage Treatment Company 

Allied Concrete Products 
Flo-Systems Inc. 
Missouri One-Call 

Polylok 
Haynes Equipment Company Inc. 

Geoflow Inc. 
 

If you are interested in being a part of our Business Partner Program check out the program on our 
website for more information.     

Interested in making your company a Business Partner?   
 

We appreciate all of our BPP members.  This program enables you and your company to purchase 
exhibit space, newsletter advertising and your MSO membership all in one stop.   
 
As a BPP, your company logo and link to your website will be on the MSO website.  You have a 
certain number of membership slots to whom you can assign anyone.  Our newsletter reaches over 
350 people quarterly and the list is growing.  We send out newsletter via email and mail to some 
patrons.   
 
We have varying levels of sponsorships based on your need.  You should check out our BPP webpage 
for the full details.   
 
If you would like a copy of the brochure with prices and details, you may always contact Tammy 
Trantham at contact@mosmallflows.org.   
 
Let us help you get your company name out to our membership and more.  Thank you for supporting 
Missouri Smallflows.   
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Water Movement through Soil 

By Bryan Mayhan, Onsite Soil Evaluator 

 

Basic soil water movement.   

During the summer months, the processes 

of evaporation and plant transpiration 

outstrip the soil moisture recharge from 

precipitation.  We entered this growing 

season in a deficit soil moisture condition.  

In simple words, northern Missouri entered 

the 2018 growing season in drought.  

While drought is an undesirable condition, 

a dry soil profile allows a great opportunity 

to observe soil water movement.   

Excavating dry soils immediately after a 

rain event, a sharp line between moist soils 

at the surface and the remainder of the dry 

profile below is easily observed (Figure 1).  

This line is called a wetting front and will 

advance into the soil until equilibrium is 

reached.  This equilibrium, called Field 

Capacity, exists when the soil pore space 

is filled with roughly 50% water and 50% 

soil air (Figure 1).  The depth at which 

equilibrium is reached is directly related to 

the amount of water applied and the soil 

moisture content before water is applied to 

the soil.   

A powder-dry silt loam soil retains about eight percent (8%) water by volume.  That water is held so 

tightly to the soil particles that plants and other soil biota cannot make use of this water and either 

wilt, die, or go dormant until water is added.  This threshold is called Wilting Point.  When that same 

soil is moistened, water will penetrate until the entire wetted volume reaches its field capacity, then 

stops.  The difference between water content at Field Capacity and Wilting Point is the Plant 

Available Water (PAW).  For a silt loam soil, PAW is in the range of 18%.  One inch of water applied 

Figure 1.  A wetting front following a 1” rain on soil at 
wilting point.  The rain has percolated approximately 6” 
deep.  Through preferential flow the tree root at center 
has directed water to a depth of 11”.  
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to a soil at wilting point will infiltrate 

approximately six inches into the soil 

profile: 1” / 0.18 = 5.55” (Figure 2).  In 

the upper horizons of our soil loam, each 

inch of moist soil contains approximately 

0.18 inches of water that plants and 

other soil biota can use for their 

metabolism.   

If we apply the PAW principal to a soil 

absorption trench, we can begin to 

understand how much soil volume is 

used to process a given amount.  A 

loading rate of 0.3 GPD (gallons per day) 

applies a 0.48” depth of water on the 

bottom of a trench.  If the PAW of the soil 

below the trench is 18%, then the water 

will move below the trench 0.48” / 0.18 = 

2.67” each day.  As more water is added 

the first day’s water will continue to move 

2.67 inches deeper each day, and will 

reach 24 inches below the trench bottom 

after nine days:  24”/2.67”per day = 8.9 days. Which is a reasonable time for the water to be treated 

under most conditions. 

While the above calculations are very useful and convenient, they are based on laboratory 

experiments where the sample has been ground to single grain powder, which means that normal 

soil properties such as pore size and shape, roots, preferential flow, and structure have been 

removed from consideration.  

How water actually moves through soil (continued on page 9) 

 

 

 

 

 

 

Figure 2.  Top soil is composed of approximately 50% 
mineral and organic matter (solids) and 50% pores 
space.  Pore space is divided among Matric Water 
(MW) which is permanently bonded to soil particles, 
Plant Available Water (PAW), and Air. Wilting Point 
(WP) separates matric water form plant available water, 
and Field Capacity (FC) marks the maximum volume of 
water that can be held in the soil without further move-
ment. 
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 Manufacturers of 
STEPS-SEPTIC TANKS  

PARKING CURBS-SPLASH BLOCKS-GREASE INTERCEPTORS  
AIR CONDITIONER BASES-PRECAST CONSTRUCTION ITEMS  

CONCRETE FENCE 
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 How water actually moves through 

soil  

Soil water movement is extremely 

complex, and even more difficult to 

model and calculate.  That is because 

water movement within soil is governed 

by its physical properties including 

texture, parent material and horizon 

arrangement, organic materials and soil 

structure (Figure 3).  These properties 

are interrelated and interact to create 

the open pore space through which 

water moves through the soil profile in 

four dimensions: X, Y, Z, and time.  Two 

basic forces dominate water movement: 

Gravitational forces and Capillary 

forces.  When water content is equal to 

or greater than field capacity, 

gravitational forces dominate, and 

water tends to move downward, or 

downhill.  Capillary forces are 

dominant when soil moisture content 

is in the plant available range but are 

still at work when gravity dominates. 

Think of gravitational movement as a 

fast process and capillary movement 

is a slow process.   

Figure 4 shows how water moves 

between structural peds 

gravitationally, while the individual 

peds absorb water through capillary 

action until the ped reaches field 

capacity.  It is only after all the soil 

Figure 3.  Image of interpedal pores surrounding find 
blocky structure near the bottom of the topsoil layer.  
Note the large worm burrow at top left, which was fol-
lowed to a depth of 50”.  The burrow continued deeper.  

Figure 4.  Water moves gravitationally through the pores  
(interpedal pores) around soil structural units (peds), and pass-
es into the surrounding soil matrix via capillary forces. 
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peds in a horizon reach field capacity that the horizon can become saturated.  If there is no 

continuous open pathway between soil peds, through excavation wall smearing and compaction, 

then only capillary forces can act, leading to very slow infiltration into the surrounding soil.  The 

large open pores behind the smeared surface remain open, but can no longer transmit water 

gravitationally; water stands in the absorption trench.   

In a properly constructed 100-foot-long conventional soil absorption trench, with 1-2” clean gravel, 

and picked sides and bottom, the pore space occupies a volume within the gravel of approximately 

450 gallons.  A loading rate of 0.3GPD will result in 60 gallons per day design discharge to the 

trench.  Figure 5 shows how water moves out of the trench and into the surrounding soil.  If a 

discontinuity, usually indicated by a change in leading number in the Horizon Name and an abrupt 

boundary on the soil description sheet, is found below the soil pit, a water table will tend to perch 

immediately above the discontinuity.  

When slopes are greater than 2.5%, water will tend to move laterally along the discontinuity and 

Figure 5.  Water at the bottom of a soil absorption trend moves into the surrounding soil 
gravitationally through open interpedal pores in the trench floor and walls.  Water moves through 
capillary action up the walls toward the surface, where more lush grass may outline the trench, 
while the soil backfill may have very wilted or dead grass. Water will tend to move laterally, 
downslope from the trench, rather than downward, especially if a second parent material lies 
immediately below the trench.  Water will tend to move into the material below through capillary 
flow, but only after soil water content immediately above the discontinuity has reached or 
exceeded field capacity.  
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disperse through capillary action into the horizons above and below the discontinuity.  This is a 

desirable condition in that it keeps the water shallow enough for plant roots to access water and 

nutrients in the waste water, and near enough to the surface that oxygen content is high enough to 

allow for aerobic processing of waster water.  It is important to note that even without a discontinuity, 

water will tend to move laterally, rather than vertically, when slopes are greater than three percent.   

In an actual system, the above principals can be observed.  Figure 6 is a side by side aerial images 

of a conventional, gravity fed OWTS taken four years apart.  The system is new in the first image.  

Wastewater moving into the trenches is not filling the trenches.  The assumption is that the biomat is 

not fully developed. There are lines of green on either side of the trenches from upward capillary 

movement in the soil beside the trenches. The backfill is dry with sparse vegetation because the 

water level in the trench is not deep enough to wet the bottom of the fill, and the upward capillary 

flow will not cross the structural discontinuity between the soil and the backfill.  Four years later, the 

biomat is developed and water is standing in the trench before dispersing into the soils.  Trench 2 

appears to be receiving the most water with effluent plumes wetting the topsoil. Trench 4 appears to 

be receiving the second largest volume of water while Trench 5 does not appear to be receiving 

Figure 6.  Conventional soil absorption trench OWTS, 2014 left, and 2018 right.  The system in 
recently installed. Note the double line on each side of the trenches (2014 photo).  The biomat is not 
fully developed.  Capillary forces draw the effluent into the root zone, providing moisture and nutrients 
to the grass adjacent to the trench.  Because this soil has less water than field capacity, water does 
not move across the discontinuity into the backfilled soil over the trench.  Thus, the double line.  Four 
years later, biomat has developed, but there is evidence of uneven distribution of water across the 
system, especially in the second trench.  (Google Maps mages). 
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much water at its far end.  Of course, the pattern observed is the result of any one of several factors, 

but the pattern itself is governed by soil properties and how water movement is directed by those 

properties. 

Author:  

Bryan Mayhan is a soil scientist and GIS analyst working out of Columbia, Missouri.  He has nearly 

twenty years’ experience in Pedology and has performed OWTS Soil Evaluations for six years.  

Bryan has worked at the University of Missouri for the last 27 years, where he teaches Hydrology in 

the Department of Civil and Environmental Engineering and performs research in modeling water 

movement through the landscape.   
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Online Education Opportunities 
Created by NOWRA and supports MSO 

Don’t have time to travel and take off work to attend class?  

MSO is now offering online courses through NOWRA.   

Check out the four classes available to earn some CEUs for your licenses.   

NOWRA Introduc on to Onsite 
Wastewater (3 hours) 

 
Descrip on: This is a great first course to 
orientate sep c professionals on the 
basics of onsite wastewater treatment 
and wastewater proper es highlight 

hydraulic and organics.  
 

Missouri DHSS CEUs: General 3.0; Select 
Criteria: Basic = 2.0, Advanced = 1.5, 
Inspector/Evaluators = 0, OSE = 1.0, 

Perc. Testers = 0 

NOWRA Soil Evalua on, Treatment and 
Dispersal (4 hours) 

 
Descrip on: Want to know more about 
soil‐based treatment? This class is for 
you! Included informa on on soil and 
site evalua ons and soil treatment 

systems.   
 

Missouri DHSS CEUs: General: 4.0; Select 
Criteria: Basic = 3.0, Advanced = 3.0, 
Inspector/Evaluators = 1.0, OSE = 2.0, 

Perc Testers = 1.0 

NOWRA Opera on & Maintenance  
(1 hour) 

 
Descrip on: This module focuses on the 
importance of Opera on & Maintenance 
(O&M) and the primary ac vi es of a 
service provider with conven onal 

systems.  
 

Missouri DHSS CEUs: General: 1.0; Select 
Criteria: Basic = 1.0, Advanced = 1.0, 
Inspector/Evaluators = 0.5, OSE = 0, 

Perc. Testers = 0 

NOWRA A to Z Course (8 hours) 
 

Descrip on: This na onal course has 
something for everyone—from brand 
new service technician to the seasoned 
local inspector focusing on the basics of 

decentralized systems.  
 

Missouri DHSS CEUs: General; 8.0; Select 
Criteria: Basic = 6.0, Advanced = 6.0, 
Inspectors/Evaluators = 2.0, OSE = 2.0, 

Perc Testers = 1.0 



15 

Missouri Smallflows                                www.mosmallflows.org 

Instructions for Online Education:  

1. You will need to create a profile with the Online Academy Website.  This will be unique 
to you and allow you to track which courses your have purchased and completed.  You 
will need a valid email address to set up your profile.   
2. Be sure to select that you are a Missouri Smallflows Organization member if you are a 
member.  If you are unsure of your membership status, call our office at 417-631-4027 to 
check.  If you are not a member, you will be paying the non-member price for the course.   
3. Once you complete the course, you will print a certificate.  Submit this certificate to 
Department of Health and Senior Services, Onsite Wastewater Treatment Program for 
your CEUs. 

Link to online classes:  
https://www.pathlms.com/nowra   

When you complete an online course sponsored by NOWRA, a portion of the course fee 
returns to Missouri Smallflows.  So be sure to mark that you are a current MSO member!  
You may always call our office to check your membership status.  Phone: 417-631-4027 

 
Thank you for choosing MSO for your continuing education needs! 
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SAVE THE DATE! 
2019 MSO Conference and Trade Show 

January 22-23, 2019 
Pre-Conference on January 21 

 
Registration information to come out in November.   

Earn CEUs and attend the Trade Show to see all new technologies in the 
industry.   

 
Door prizes and the annual Roe-D-Hoe® will be just some of the fun 

available! 
 

Join us for the Annual Membership meeting on January 22 in Columbia at 
the Holiday Inn Executive Center.   
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2018 MSO Continuing Education Seminars 
Registration Form 

First Name: Last Name: 

Email:  Street Address:  

City:   State:  ZIP:  

Office Phone:  Cell Phone:  FAX:   

Installer: Adv or Basic Inspector:  OSE:  Perc. Tester:  

Missouri DHSS License Numbers  

Seminar Registration Guidelines (see complete guidelines on website):  
 Registrant is required to notify the Executive Director as early as possible of a cancellation 
 Refund policy as follows (full refund policy available online): 

 Cancellation received more than 7 days prior to seminar, full refund 
 Cancellation received between 2-7 days prior to seminar, 50% refund 
 Cancellation received less than 2 days prior to seminar, Registrant forfeits class fee 

Send registration form and check at least  
2 weeks prior to your class; mail or fax 
credit card payment to:  

Missouri Smallflows Organization                             
2733 E. Battlefield #132 
Springfield, MO 65804-3981                                     
Phone: (417) 631-4027  
Fax: 1-800-340-7001  
Email:  contact@mosmallflows.org    

□ Check here if card billing address same as above 
Card #: 
____________________________________________    
Exp: ___/____ CVV: ________ 
Name on Card: ____________________________________ 
Card Billing Street Address: _________________________ 
Card Billing ZIP code: _______________________ 

□  MSO Annual Membership $100 (includes annual membership to NOWRA) 

□  November 2, 2018 
Soils & Drip Irrigation Design at the Village of Windsor 
Location: Riverside Christian Church, 17111 Klinton Drive, Boonville, MO 65233 
 
The class will explore the soils and drip irrigation system that was installed for the 
Village of Windsor.  In-class component will focus on basic soils along with 
discussions of designing the system.  Field component will include a tour of the 
facilities with on-site soils work.  See attached tentative agenda.  
 
MSO Members:      MAPSS Members:  
Member price: $80     Current Member price: $80 
Non-member price: $130   Become a Member (1 year): $5 + $80 
         Lifetime Member: $100 + $80 
         *Qualifications must be met  
         See attached membership form 
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Agenda for MAPSS/MSO Class 

Soils & Drip Irrigation Design at the Village of Windsor 

November 2, 2018 

 

8:00 AM  Registration opens; Breakfast Refreshments & Social  

8:30 AM  Welcome from MAPSS and MSO, Introductions, Agenda for the day (Tammy Trantham 

   & MAPSS Representative) 

   Village of Windsor Project History and How we got here (Randon Leathers, Mayor of  

   Village of Windsor) 

9:00 AM DNR Requirements for soil information (Chuck Harwood) 

9:45 AM Basic Soils Information (Mark Abney) 

10:30 AM Break 

10:45 AM  Monoliths of the area & Loading Rates (Mark Abney & Tim Knoernschild) 

  How do we determine loading rates? (Randy Miles) 

11:30 AM Lunch provided by MSO and MAPSS 

12:30 PM How was the Village of Windsor system engineered? (Jay Gephart, A Civil Group) 

1:30 PM Discussion: Tips on making great engineering plans 

2:00 PM Break 

2:15 PM Transportation to Site 

2:30 PM Split into two groups 

  Group 1: Drip Irrigation Site details – Leader: Kyle Shern 

Zone Valves & Drip Irrigation 

Soil Pit 1: Tim Knoernschild 

Group 2: Pump House 

  Tour of Pump House: Leader: Kevin Rouse, Justin Prochaska or Jim Prochaska 

  Soil Pit 2: Randy Miles 

Timing: 1st rotation: 2:30 – 3:30, 2nd rotation: 3:45 – 4:45 

4:45 PM Transportation back to meeting room 

5:15 PM Adjourn training 
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Want to get involved in MSO?  
 

We have various committee that we need volunteers for:  
 

Scholarship Committee Chairperson and Committee Members 
This committee helps recruit applicants and reviews applications for the Daryel Brock 

Memorial Scholarship.   
 

Education Committee Chairperson and Committee Members 
This committee helps develop new courses for MSO, reviews current courses, and now helps 

with online training courses. 
 

Membership Committee Chairperson and Committee Members 
This committee evaluates our membership, researches the addition of new benefits, and 

brings new ideas to better our membership goals. 
 

Contact Tammy Trantham if you are interested in becoming involved in one of these 
committees.   

Phone: 417-631-4027 
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Upcoming MSO Seminars 
 

MSO provides educational training for your continuing education requirement.  Our classes are 
approved by the Missouri DHSS, St. Louis County, Jefferson County, and Missouri Department of 
Natural Resources.  We hope that you can attend our in-person classes where we promote learning 
through class discussion, review of onsite system components, and learning about new 
technologies.   
 
Here are the classes that are scheduled.  You may always see our up-to-date list on our website 
under the Continuing Education Classes link.   
 
Operations & Maintenance 
Location: Liberty, Clay County Health Department 
Date: October 11-12, 2018 
Member price: $280 
Non-member price: $380 
 
November 2, 2018 
MSO/MAPSS Course 
See page 18 
 
Aerated Treatment Units 
Location: Springfield, Missouri DNR 
Date: November 8, 2018 
Member price: $105 
Non-member price: $155 
 
Drip Irrigation 
Location: Springfield, Missouri DNR 
Date: November 9, 2018 
Member price: $105 
Non-member price: $155 
 
High Strength Waste (2-day Class) 
Location: Camdenton, Camden County 
Courthouse 
Date: November 29 & 30, 2018 
Member price: $280 
Non-member price: $380 
 
More classes are being scheduled.  
Check our website for those updates. 
 

See our new online course 
offerings through our website! 
http://www.mosmallflows.org/

online-classes.html  
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2018 MSO Continuing Education Seminars 
Registration Form 

First Name: Last Name: 

Email:  Street Address:  

City:   State:  ZIP:  

Office Phone:  Cell Phone:  FAX:   

Installer: Adv or Basic Inspector:  OSE:  Perc. Tester:  

Missouri DHSS License Numbers  

Seminar Registration Guidelines (see complete guidelines on website):  
 Registrant is required to notify the Executive Director as early as possible of a cancellation 
 Refund policy as follows (full refund policy available online): 

 Cancellation received more than 7 days prior to seminar, full refund 
 Cancellation received between 2-7 days prior to seminar, 50% refund 
 Cancellation received less than 2 days prior to seminar, Registrant forfeits class fee 

□  MSO Annual Membership $100 (includes annual membership to NOWRA) 

Send registration form and check at least  
2 weeks prior to your class; mail or fax 
credit card payment to:  

Missouri Smallflows Organization                             
2733 E. Battlefield #132 
Springfield, MO 65804-3981                                     
Phone: (417) 631-4027  
Fax: 1-800-340-7001  
Email:  contact@mosmallflows.org    

□ Check here if card billing address same as above 
Card #: 
____________________________________________    
Exp: ___/____ CVV: ________ 
Name on Card: ____________________________________ 
Card Billing Street Address: _________________________ 
Card Billing ZIP code: _______________________ 

□  October 11-12, Liberty, Operations & Maintenance: Member price: $105 or Non-member: $155 
 
□  November 8, Springfield, Aerated Treatment Units; Member price; $105 or Non-member: $155 
 
□  November 9, Springfield, Drip Irrigation; Member price: $105 or Non-member: $155 
 
□  November 29 & 30, Camdenton, High Strength Waste: Member price: $280 or Non-member: $380 
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Missouri Smallflows office contact information:   
 

Phone: 417-631-4027 
Fax: 1-800-340-7001 

 
Email:  

contact@mosmallflows.org 

Missouri Smallflows Organization 
 

  Officers           Board Members 

President: Michael Bowers, (417) 868-4147   Kyle Furey, (816) 966-8836 

Vice-Pres.: Sean Bauer, (573) 280-4130    Jason Jones, (573) 634-0165 

Treasurer: Rick Helms, 417-335-9263    Eric Folks, (573) 751-6095 

Secretary: Melissa Bettes, (417) 836-8878  Paul Ganey, (636) 274-4589  

Exec. Dir.: Tammy Trantham (417) 631-4027  Tom DeWitt, (417) 882-8542 

             Jessi Wood, (816) 966-8885 

             Larry LaFollette, (417) 736-4155 

             Seth Coggin, (417) 291-5722 

Missouri Smallflows Organization 
2733 E Battlefield #132 
Springfield, MO 65804 


