By Delbert Zerr, Consultant, KRWA

Sargent Drilling, Geneva, Nebraska, is
in the process of drilling the west well.

emaha County was founded in 1858 and is located
located at the west well field. The District also has an
in northeast Kansas, bordering Nebraska. Nemaha
interconnection with Nemaha RWD No. 3. The water source
is considered to be an Otoe Indian word meaning
for the District was originally two wells that until recently
“muddy water” or “swampy water” as it originally applied
provided an adequate supply of water. However, due to
to the Nemaha River. The county was given its name from
recent drought conditions, the yield from the two wells
the Nemaha River which divides the county and flows north
decreased resulting in the need to locate more water.
into Nebraska. The county, which was formed by glacial
Water from the original wells is rather hard at 400 mg/L.
deposits, has gently rolling hills that basically form the
But the more significant issue has been iron and manganese
headwaters of the Delaware River on the east side of the
causing staining and red water problems. The District’s goal
county and the Vermillion River in
the south part of the county.
Nemaha County is almost entirely
served by rural water districts, due
to both low yield of local wells in
some areas and poor quality water
in others. Nemaha County Rural
Water District No. 4, which began
operation in 1996, serves an area in
the southeastern portion of the
county and also has users in the
extreme northern part of Jackson
County. The District maintains
approximately 300 miles of pipeline
and serves approximately 275 rural
customers and supplies wholesale
water to the city of Goff. Water
storage is provided by a 100,000This photo shows workers with Sargent Drilling test pumping and cleaning at the east
gallon elevated tank. Allowances for
well. Geologist Ned Marks, Terrane Resources, Staﬀord, Kansas, waits to collect a
emergencies have been arranged
sample to check for foreign materials such as sand in the water.
with a PTO-powered generator
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in searching for new water was to
find water lower in iron and
manganese. As a result, the District
retained the services of Ned Marks,
Geologist with Terrane Resources,
Stafford, Kansas.
The next step was to perform test
drilling to hopefully locate an
acceptable site to construct two new
wells. Strader’s Blue Valley Drilling,
Peckrell, Nebraska, was contracted to
perform the test drilling. Eventually a
site was chosen north of the city of
Wetmore that was considered
acceptable. However, as with so
many other locations in this area, the
water unfortunately contained some
iron and manganese. District Operator
Leo Wessel noted that they decided to
move forward with this site partly
because production had decreased at
the existing wells and the district's
board, staff and consultants were of
the opinion that not a lot of time
could be spent to continue further
exploration. As geologist Ned Marks
noted, the likelihood that no better
quality water, especially with regard
to iron and manganese, could be
found in the general area.

Why SiLi Glass Beads rather than gravel

Some of the features of SiLi Glass Beads as noted in the company
website are as follows:
u SiLi Glass Beads have 4 to 16 times higher crushing strength than
gravel
u They have a very high fracture strength during installation
u They cause no plugging of screen slots with debris
u They cause no plugging of
filter pack
u They will have less than
40 percent incrustation of
iron and manganese
compared to gravel packs
u They will have longer
intervals between well
rehabilitations
u They will allow for easy
removal of iron and
manganese coatings
u They will cause
significantly less biofilms

The size of the SiLi Glass Beads which range from 0.80 to 1.0 MM thickness is
illustrated when placed against the penny. The glass beads were used as
material around the well screen instead of normal gravel pack. Use of glass
beads at Nemaha RWD 4 is believed to be the ﬁrst project using this material in
Kansas. The beads were used in an attempt to minimize problems associated
with iron and manganese.
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Secondary standards explained

Iron and manganese are two of
fifteen contaminants that the
Environmental Protection Agency
(EPA) has identified as secondary
standards. Unlike primary drinking
water regulations which establish
mandatory standards that contain
maximum contaminant levels for
contaminants and are enforceable, EPA
does not enforce secondary standards.
Secondary standards are guidelines to
assist water systems in dealing with
problems caused by the iron and
manganese. The problems are basically
aesthetic and are not considered to
present a risk to human health at the
secondary maximum contaminant
level. The problem associated with iron
is rust-colored staining when oxidized,

The problem associated
with iron is rust-colored
staining when oxidized,
which typically occurs
when chlorine is injected
into the water.
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Table of Secondary Drinking Water Standards

Contaminant

Secondary MCL

Aluminum
Chloride
Color
Copper
Corrosivity

0.05 to 0.2 mg/L*
250 mg/L
15 color units
1.0 mg/L
Non-corrosive

Fluoride
Foaming agents
Iron

2.0 mg/L
0.5 mg/L
0.3 mg/L

Manganese

0.05 mg/L

Odor
pH

3 TON (threshold
odor number)
6.5 - 8.5

Silver

0.1 mg/L

Sulfate
Total Dissolved
Solids (TDS)
Zinc

250 mg/L
500 mg/L
5 mg/L

Noticeable Eﬀects above the
Secondary MCL
colored water
salty taste
visible tint
metallic taste; blue-green staining
metallic taste; corroded pipes/
ﬁxtures staining
tooth discoloration
frothy, cloudy; bitter taste; odor
rusty color; sediment; metallic taste;
reddish or orange staining
black to brown color; black staining;
bitter metallic taste
"rotten-egg", musty or chemical smell
low pH: bitter metallic taste;
corrosion
high pH: slippery feel; soda taste;
deposits
skin discoloration; graying of the
white part of the eye
salty taste
hardness; deposits; colored water;
staining; salty taste
metallic taste

*mg/L is milligrams of substance per liter of water.

which typically occurs when chlorine is
injected into the water. Water containing
manganese will result in a black staining
condition in porcelain plumbing fixtures.
While water treatment plants designed to
remove iron and manganese are very
effective, that was not the direction the
District chose to go to address this problem.
Instead, Ned Marks presented the District
with another option that to his knowledge has
not been tried in Kansas. That option was to
modify the well construction process with the
goal to reduce problems associated with iron
and manganese. These modifications include
the use of a product called “SiLi glass beads”
by Sigmund Lindner to be placed around the
well screen where gravel pack would
normally be placed. The SiLibeads are
considered to provide a better filter than
gravel.
Other construction details include the use of
20 feet of Johnson stainless steel screen with
0.002-inch slot openings. Both the screen and
SHUR-GRIP PVC casing located below the
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Carol Steinlage, RWD Manager, navigates through the various
screens on the control panel at the District's oﬃce in
Wetmore, Kansas.

bentonite seal were centered in the bore hole with stainless
steel centralizers. The wells were drilled by Sargent
Drilling, Geneva, Nebraska to a depth of 158 feet (west
well) and 153 feet (east well). Static water level was
between 30 and 40 feet in both wells. Pitless units were used
at ground level with the pumping rate set at 100 gpm on
both wells. The plan is to use one of the new wells along
with one of the west wells to provide about 230 gpm to the
system, which last year pumped a total of 37.487 million
gallons.

Bond financing

Ranson Financial Consultants, Wichita, Kansas, assisted
with securing the $920,000 to fund this project, using water

The District's wells are equipped with pitless unit type
construction.

utility system revenue bonds; underwriter was D.A.
Davidson and Company, Denver, Colorado. District
Manager Carol Steinlage noted that the District did not have
to increase rates as a result of this project but rates will be
reviewed in late 2018. Rates are routinely reviewed in late
Fall of each year. At present, the District has a minimum
monthly charge of $36. Additional charges then are $5.70
per thousand up to 10,000 gallons; $6.70 from 10,001 to
50,000; and $7.70 for water used in excess of 50,001
monthly.
Bartlett & West, Inc., Topeka, Kansas, was the
engineering firm on the project. Contractors include Steven
Hermesch, a local contractor who constructed the pump and
meter building; Roger Engemann Drainage Co., Troy,
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Stainless steel centralizers were used to center the well
screen and that part of the PVC casing below the bentonite
seal. The area below the bentonite seal was ﬁlled with a
50/50 blend of sand and bentonite chips.

Kansas, was the pipeline contractor who installed the lines
from the new wells to the pump building as well as the line
connecting the new pump building to the existing well field
where disinfection is employed. Other contractors included
Shannon McQueen, Wetmore, Kansas, pipefitter; Preferred
Aqua Technology, Independence, Missouri, and Empire
Electric, Grain Valley, Missouri, provided the electrical

This stainless steel screen was placed in the bottom 20 feet of
the drill hole. The screen has 0.002-inch slot openings.

work. Haug Communications, Seneca, Kansas, installed the
radio control system. The telemetry system consists of
Motorola digital radios with a control module installed at
the district's office in Wetmore.
The improvements will provide Nemaha RWD 4 with a
more stable production capacity and hopefully the materials
used in the well construction will help improve the quality
of water. Geologist Ned Marks noted that the goal
was “to construct wells as unfriendly to manganese
as we could”. According to Ned, the job was to
understand the geology and biology to construct the
wells to operate longer and minimize bacterial
growth. He further stated that the impact of iron and
manganese cannot be stopped but the effects might
be delayed.
District Manager Carol Steinlage stated that
“providing plentiful potable water for the District’s
customers and future customers is the goal of
Nemaha Rural Water District No. 4.” She added
that the five-member board of directors, Operator
Leo Wessel and she are very conscientious in
discussions concerning District's goals and needs.”
She sums it this way, “We all are indeed a team
working together for the success of a growing
district.”
Bert Zerr is currently a consultant with
KRWA. He has been with KRWA since
2005. Prior to that, Bert was a District
Engineer with the KDHE in the Salina
District Office for 32 years.
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KRWA Staff Featured in
USDA Innovation Center Newsletter

D

Technical Assistance Makes USDA’s Water Infrastructure Application Process Easier

oes your local community
wastewater systems in Puerto Rico apply
Through the circuit rider for funding that will be used to rebuild the
know how to apply for a
rural water infrastructure
Commonwealth after last year’s devastating
program, rural water
loan? USDA offers technical
hurricane.
system officials can
assistance providers who can help
Currently, Clary and her colleague
your community understand the
Charlie
Schwindamann (Wastewater Tech),
request operational,
application process from start to
are working with a rural community in
financial or managerial
finish.
southeastern Kansas to help its water
assistance from USDA
Rita Clary, a Kansas-based Rural
system obtain financial assistance and to
Water Circuit Rider, recently helped
Rural Development (RD). meet state environmental requirements.
the city of Gridley apply for and
Clary and Schwindamann are
receive a $21,000 SEARCH grant –
representatives of circuit riders nationwide
Special Evaluation Assistance for Rural Communities and
who provide technical assistance to improve rural water
Households – under USDA's Water and Environmental
infrastructure. Through the circuit rider program, rural water
Programs. The SEARCH grant funds are being used to
system officials can request operational, financial or
develop feasibility studies, design and technical assistance
managerial assistance from USDA Rural Development
for proposed water and waste disposal projects. As a result
(RD). In addition, RD staff may request assistance on a
of the SEARCH grant funding and the continuing technical
system’s behalf.
assistance being provided by Clary, Gridley is now working
The expertise USDA provides under the circuit rider
with Clary to complete engineering requirements for a
program helps rural communities determine a project’s
proposed wastewater project.
scope, define details, and assist with available financing.
Clary has helped more than 30 rural Kansas water
The above article from USDA, October 2018.
systems apply for USDA’s water and wastewater
https://www.usda.gov/topics/rural/rural-development-innovationinfrastructure financing. She’s also helping 25 water and
center/innovation-stories#anchor1
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By Jeff Lamfers, KRWA Consultant

I

n early May 2018, I received a call from Rance Roberts,
Superintendent of Utilities for the city of Lecompton.
He was very concerned as the second cell of the city’s
discharging lagoon was developing an extensive algae
problem. The algae was in the form of large, almost oval
shaped mats covering nearly half the surface area of the
second cell. Little did we know that eventually, 80 to 90
percent of the surface area would be covered. And the
coverage was extensive enough that the cell was turning
anaerobic due to the lack of sunlight. Rance stated that this
problem had developed very quickly, in
a little less than a week. A week earlier,
all cells of the city’s lagoon system had
a good green color, good clarity and
were not producing any offensive
odors. But now due to the algae mats,
lagoon treatment and performance were
compromised.
Lecompton has a somewhat unique
lagoon system. The city has a three-cell
system constructed in the 1970’s. Cell 1
and Cell 2 have aerators; Cell 3 does
not. Cell 1 is 0.4 acre, Cell 2 is 1.0 acre

The barley straw was stuﬀed into mesh bags such as shown in
this photo. A boat buoy ﬂoat was attached to each to keep
the bags suspended. Also note the white streaks in the water
which is hydrogen peroxide resulting from the decomposition
of the straw.

and Cell 3 is 0.3 acre. The lagoon was also built in a less
than desirable location for receiving the benefit of prevailing
winds. The site is an abandoned rock quarry near the Kansas
River. It is surrounded on all four sides either by trees, rock
cliffs or an elevated highway. The
aerators do a good job of providing
mixing, oxygen and turbulence in Cell
1 and Cell 2, but obviously not in Cell
3. The fact that Cell 3 is so well
protected will be an important factor, as
I will explain later.
The first task was to positively
identify the type of algae growing in
Cell 2. A sample was collected and
provided to the staff at the Kansas
Department of Health and Environment
(KDHE) in Topeka. The algae present

Barley straw works by
producing hydrogen
peroxide as it
decomposes. The
hydrogen peroxide
prevents the algae
from reproducing.
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were somewhat unique in a sewage lagoon as it was a
filamentous algae. The algae were not suspended in the
upper water column as is most type algae found in lagoons,
but instead resulted in producing large surface mats. KDHE
staff suggested the city try using barley straw to control the
algae. Barley straw is commonly used in small, ornamental
ponds for controlling algae. But it was obviously from
online research for national providers, that it is also
beginning to be used in sewage lagoons to control algae.
Many online providers mentioned that larger quantities
could be purchased for controlling algae in lagoons. Barley
straw works by producing hydrogen peroxide as it
decomposes. The hydrogen peroxide prevents the algae
from reproducing. Usually it takes at least a couple of weeks
to see any improvement.
City Clerk Lynley Sanford continued her research until
the city settled on a supplier in New York. The supplier,
Pond Straw Direct, advertised that they sold 25 to 30 pound
bales of barley straw. Each bale was supposed to control
algae within a 10,000 square foot area of the lagoon. Total
cost for each bale was about $50 of which half was for
shipping. The supplier also provided mess bags with
drawstrings for holding the straw. Each bale would fill three
(3) of the mesh bags. The bags also needed to be kept near
the surface so they would not sink once the straw became
saturated and heavy. Consequently, Rance proposed using
small boat buoys purchased at Wal-Mart for that purpose.
These buoys are often used by small boat owners to protect
their boats when docking.
Once all mesh bags were stuffed with barley straw and
floats attached, they were set adrift in Cell 2 and Cell 3. Cell
3 was beginning to also show signs of
filamentous algae appearing. In total, the city
placed 12 bags in Cell 2 and four bags in
Cell 3. They also hung a mesh bag in the
transfer box between Cell 1 and Cell 2, and
another in the box between Cell 2 and Cell 3.
The supplier stresses that barley straw works

Recommendations of most
supplier for barley straw to
effectively control algae:

1. Apply early in the spring to
proactively try to control the algae
2. Do not apply until the water
temperature has reached 40° F.
3. Apply where there is water
movement
4. Apply to oxygen-enriched water;
the breakdown of barley straw is
an aerobic process, thus requiring
oxygen.

This is a mesh bag stuﬀed with barley straw that was hung in
the transfer box between Cell 1 and Cell 2. The purpose was
to introduce hydrogen peroxide immediately as ﬂow entered
Cell 2. The supplier of the barley straw also recommends
placing bags where there is ﬂow to hasten the breakdown of
the straw.

B&B Services

Since 1993 specializing in water control valves like: Cla-Val, Watts,
Ames, OCV. For all your valve needs, and more! With fair pricing,
6 mo. warranty, and sizeable inventory.
Over 20 years experience on rural water systems.
Services include:
Consulting, Scheduled Preventive Maintenance
and Emergency Services.
Call Rodney today for pricing, estimates, and references.
620/341-2698 cell; 620/364-8036 home.
Or e-mail bbservices@kans.com
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I would also like to encourage
other systems to consider using
barley straw to control algae,
especially in the lagoon effluent.

This close-up shows the ﬁlamentous algal mats in
Lecompton's lagoon. At one time, these mats covered almost
90 percent of the surface area of Cell 2. Also note the
brownish-green water between the mats. It is believed the
mats blocked enough sunlight that other algae forms were
not able to survive or provide oxygen needed for treatment.

best if there is some water movement. And that is why I
believe the barley straw worked much better in Cell 2 than
Cell 3. The aerators in Cell 2 provided sufficient
movement/turbulence to both distribute the hydrogen
peroxide throughout the lagoon and break up the algae mats
once decomposing so they would settle to the bottom of the
lagoon. That did not happen on Cell 3 which is without any
aerators and is well-protected. Consequently, the algae mats
were killed on Cell 3, but remained floating at the surface
forcing the city to try and remove them manually.
Regardless such a task is very labor-intensive.
Another recommendation made by suppliers is to provide
barley straw to oxygen-rich water. That recommendation
can be a little tricky in cells without aeration. And I suggest
that is why the barley straw application went so well in Cell
2 versus Cell 3 at Lecompton. The lack of aerators in Cell 3

did not allow the mixing of hydrogen peroxide throughout
the cell nor the break up of the algal mats once they were
decomposing. I suspect the oxygen concentration in Cell 3
was also lower resulting in slower breakdown of the barley
straw.
I would like to thank both Lecompon Superintendent
Rance Roberts and City Clerk Lynley Sanford for their
dedication and hard work this summer in using barley straw
to control algae in the city’s lagoon. Stuffing the bags and
pulling them out and replacing with new straw is very labor
intensive. I would also like to encourage other systems to
consider using barley straw to control algae, especially in
the lagoon effluent. According to most sources, the use of
barley straw and the byproduct of hydrogen peroxide are
effective on most all types of algae. The use of barley straw
might be an effective method for reducing algae in lagoon
effluents, especially during warm summer months when
total suspended solids (TSS) permit limits are often
exceeded primarily due to excessive algae. The Kansas
Rural Water Association is prepared to discuss this idea with
any community. Please email me at jeff@krwa.net or call
the office for help on any water or wastewater-related issues.
Jeff Lamfers began work for KRWA in November
2008. Jeff has more than thirty years of regulatory
experience in the oversight and operation of water
and wastewater systems with the Kansas
Department of Health and Environment. He is a
graduate of the University of Kansas with a degree
in Environmental Studies with an emphasis in
aquatic biology.

Support Associate
Members

When a city or rural water district needs
products or services,

SHOP ASSOCIATES FIRST

for a current directory, with contact, e-mail
addresses and Web site information for
Associate Members, check out

www.krwa.net
(under membership)
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