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This guide was adapted from Municipal Wellhead Protection Manual For Assisting Small
Communities: 4 Guidefor Agencies and Other Entities developed with partial funding
from the U. S. Environmental Protection Agency under Clean Water Act Section 319(h)
FY 1997 Nonpoint Source Pollution Program Task 900, in cooperation with the
Oklahoma Conservation Commission Task #94. The Guidefor Agencies manual was
developed by Dr. Marley Beem drawing on the work of Maifan Silitonga, Graduate
Research Assistant, and Dr. LaDonna McCowan, Research Engineer.
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14. Support establishment of a county household hazardous waste collection facility.
Contact Fenton Rood, ODEQ, at 405702- 5159.

Completed on (date)

IS. Develop a written plan for appropriate response to emergencies. Train employees and
others to recognize and respond properly to incidents. DEQ has a sample plan and can
advise further.

16. Request educational help from Oklahoma Cooperative Extension Service,
Conservation District and other agencies to raise awareness of the need to protect
ground water and WHPAs. Examples include earthday type events at local schools,
mailings to water system customers and private water well and septic system owner
workshops.

Completed on (date)

17. Review this plan and plan accomplishments every January,. Add to plan and revise as
appropriate. Share results with Smithville board of trustees.

Completed on , YEAR I

Completed on , YEAR 2

Completed on , YEAR 3

Completed on , YEAR 4

Completed on , YEAR 5

"Without a strategy and schedule to accomplish
the goals, an action plan is just a piece of paper."









Pollutants put on the ground may reach ground water and
eventually water wells

1. Take care around wells.

• Don't store chemicals in well houses.

• Don't apply weed killers, insecticides, animal manures, or fertilizers
within 100 feet of a water well unless you know it is safe - ask your County
Extension Office for advice.

2. Beware of Abandoned Wells.

• Never dump anything down a well.

• Piug old wells. Follow the plugging regulations or you risk more harm.
Ask for a copy ofOWRB guidelines or work with a licensed well driller.

3. Don't Dump Household Chemicals on the Ground or Down Drains.

• Weed Killers & Pesticides - use up according to the label.

• Used Oil- Recycle at a local garage.

• Paint and Solvents - use up, evaporate, landfill small amounts.
4. Pump Out and Inspect Septic Tanks every 3 to 5 years

For More Information:
Call _ 10501
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The following list of persons and their respective agencies will received finalized, signed and USEPA
Region IV approved copies of this project plan:

Sylvia Ritzky

Scott Smith

Kendra Eddleman

Phil Moershel

Oklahoma State University, Department of
Biosystems and Agricultural Engineering

Oklahoma State University, Department of
Nutritional Sciences

Oklahoma State University, Department of
Biosystems and Agricultural Engineering



Samuel E. Curl, Dean and Director - Responsible for all operations of OCES, including water
quality programs.

Barbara 1. Brown and Michael A. Kizer - Responsible for project operation including project
activites, tasks, milestones, and outputs planning, sample collection, field analysis, sample
delivery, and report progress for quarterly submission through GRTS.

Nicole Gurski - Graduate Assistant, Responsible for laboratory equipment, sample analysis,
development and revision of program materials.

218 Agriculture Hall
Stillwater, OK 74078-6021

The telephone number for the Water Quality offices is: (405) 744-5653.
The Fax number for the Water Quality offices is: (405) 744-6059.

All correspondence regarding the project should be directed to Michael D. Smolen, Coordinator, Water
Quality Programs, at the address above.



Outside of the major metropolitan areas, the majority of Oklahoma residents rely on ground water for
their drinking water supplies. Numerous activities in rural areas have the potential to affect the quality of
water produced by water supply wells. A review of water tests performed by the Department of
Environmental Quality between 1977 and 1981 revealed that of the 3,176 public and private water supply
wells tested, 9.1% of them exceeded the safe drinking water standard of 10 mg/L for nitrate nitrogen.

Christensen and Rea (1993) identified volatile organic compounds (VOCs) and/or pesticides in over 40%
of well samples from the Garber-Wellington formation, which underlies the central part of the state.
Oklahoma City and a number of other major cities in the state have recently failed EPA water quality tests
due to the presence of toxins like Diazinon insecticide in their municipal wastewater treatment plant
effluent.

Oklahoma's 319 NPS Assessment (1991) also found serious degradation in virtually all the major streams
in the state. The Assessment identified numerous problems, including pesticides, plant nutrients, bacteria,
and unknown toxins in the major river and their tributaries.

The Oklahom *A* Syst project will bring educational efforts to rural and suburban residents on the
sources of drinking water and how to prevent drinking water contamination, especially in regards to
private drinking water sources. Well owner education will be accomplished through seminars and
workshops. The Oklahom *A* Syst program has two environmental self-assessment components.
Home* A*Syst addresses the concerns of rural and suburban non-agricultural households. The Farm &
Ranch *A* Syst program will emphasize risk assessment for the kinds of activities that take place on
production agriculture farms and ranches.

As a participation incentive, the Oklahom* A*Syst program will offer water quality testing. Program
advertising will invite people to bring a water sample to the educational meetings. During the meeting the
water samples will be analyzed for: pH, conductivity, and nitrates and the results will be discussed. Any
results that indicate possible pollutants will trigger a suggestion for further tests as detailed in Section
A7.4. The attendees will also receive sample bottles so they can send a sample directly to the DEQ
Environmental Laboratory for coliform bacteria analysis. The Oklahom* A*Syst project will not be
directly involved in the collection, handling or testing of samples for bacterial analysis. Attendees will be
advised that for a more complete picture of their drinking water quality. Those in attendance who desire
one will be given a sterile sample bottle from the DEQ Environmental Laboratory and detailed
instructions on how to collect a sample for submission to the laboratory.



Mike Smolen
Mike Kizer
Barbara Brown
Nicole Gurski
Jennifer Meyers
Kendra Eddleman
Phillip Moershel

A variety of activities take place on rural and suburban property which can put the quality of drinking
water produced by domestic wells in those locations at risk. Farms and ranches handle large quantities of
animal waste, plant nutrients and pesticides. Non-farm residents may dispose of hazardous products such
as pesticides, waste oil and antifreeze in an improper fashion. However, residents are unaware that their
activities are high risk and they do not know what actions they should take to protect their water source;
nor do they know the current quality of their drinking water. The Oklahom *A* Syst program provides
residents with worksheets, supporting literature, and a seminar to help answer these and other questions.
At the seminars we will also provide water quality tests to estimate the quality of a homeowner's water.
The water quality tests will be used as incentives for homeowners to attend the well-owner seminars.
Variables which will be tested include: pH, conductivity, and ritrates. The homeowner will also be
provided materials for a bacteria test from DEQ Environmental Laboratory. The results from the
sampling, especially results from the seminar sampling, will be used strictly for an educational tool.
From the water evailated at the Oklahom *A* Syst meeting, bacterial test, and recommendations from
Extension specialists, a homeowner can determine if the quality of their water meets EPA drinking water
standards.

If the testing results are near or above the drinking water standards in any manner the homeowner will be
encouraged to have the water resampled and retested using a certified laboratory. If the results from the
testing at the Oklahom *A* Syst meeting are above 80% of the EPA drinking water standards,
Oklahom* A*Syst will highly recommend, as the test is not completed under controlled conditions nor at
a certified laboratory, the sample be retaken and retested by a certified laboratory. If the results are
between 50% and 80% of the EPA drinking water standards Oklahom *A* Syst recommends, as the test
is not completed under controlled conditions nor at a certified laboratory, the sample should be retaken
and retested by a certified laboratory. If the results are below 50% of the drinking water 9:andard
Oklahom *A* Syst believes the water to be of good quality, however, for conclusive results have the
sample taken and tested by a certified laboratory. If total coliforms are present in a 100 ml sample of well
water DEQ Environmental Laboratory will strongly recommend the water be retested for the presence of
total coliform.

Oklahom* A*Syst will also recommend ways to maintain or improve the quality of a homeowners
drinking water through detecting potential risks to groundwater. This will be comple ted by assisting the
homeowner in surveying their property to determine the proximity of pollution sources such as septic
systems, petroleum storage systems, and fertilizer storage.



The results of this project will be used as educational tools rather than for regulatory purposes. The
results from this project are not achieved under controlled circumstances, not based on expert sampling
techniques, nor are they tested by a certified laboratory.

At the Oklahom *A* Syst meetings, homeowners drinking well water will be tested for pH, nitrates, and
conductivity. Testing for pH and conductivity will be performed using a Jenco Model 1671
Conductivity/pH meter according to standard method 25 lOB and standard method 4500H-B respectively.
Nitrate testing will be accomplished using an ATI ORlON Model 93-07 pH and pH/ION Meter according
to 56 RF 318888 (July 17, 1992) and 56 FR 50758 (October 8,1992).

The initial pilot project area will encompass Lincoln and Caddo counties. Educational a:tivities will
address household hazardous waste, surface water, ground water, maintaining private wells, household
septic systems, fertilizer and pesticide storage and handling, and animal waste management. Presenters
may include personnel from OSU Cooperative Extension Service, Conservation Districts, NRCS districts,
and the Department of Environmental Quality. The program will provide homeowners with an idea of the
current status of their drinking water and worksheets which allow them to assess the potential
environmental risk to their wells. Subsequent to completion of the pilot portion of the project, the
Oklahom*A*Syst program will expand into any of the 77 counties of the State where Cooperative
Extension Service, Conservation District, NRCS, or DEQ personnel identify a programming need and an
interest on the part of local citizens and support from private and civic organizations.



Analysis during Education Program
No recommendations will be made for pH or Electrical Conductivity.

Resampling and Retesting of the well by certified
laboratory technician from the DEQ Environmental
Laboratory is highly recommended. Have your
well tested in subsequent years.

Resampling and retesting of the well water by the
DEQ Environmental Laboratory is recommended.
Have your well tested in subsequent years.

Water appears to be of good quality. We suggest for
conclusive results to have well water tested by the
DEQ Environmental Laboratory. To maintain this
quality have your well tested in the years to come

Result Classification Consequence Consequence False Recommendatio n
False Positive Negative

<5 mg/l Nonimpared If true concentrations Suggest for conclusive
are high then may results retesting by
cause certified laboratory
Methemoglobinemia.

5-8 mg/l Satisfactory If true concentrations Recommend
are higher could resampling and testing
cause by certified laboratory
Methemoglobinemia

>8 mg/l Impaired Caused Strongly recommend
homeowners resampling and testing
unnecessary by certified laboratory
duress.



Detection limits for nutrients will allow defining high quality drinking waters as well as levels of
impairment. Precision and accuracy of all data must of course, be as true as possible. As a general rule
precision and accuracy must be within + or - 10 % except for parameters approaching detection limits,
where practical considerations require a wider range of acceptable precision and accuracy. The precision
and accuracy criteria presented in the City County Health Department of Oklahoma County laboratory
Quality Assurance Plan are suitable for this study. OCCHD insures data quality through the use of
analysis control charts for precision and accuracy following section 1020 of Standard Methods 1992.
With these charts warning limits of + or - 2 standard deviations are established and Control limits of + or
- 3 Standard deviations. General acceptance limits for field duplicates and spikes are based on table
1020:1of Standard Methods 1992. Method detection limits and acceptable limits for duplicates and
spikes for the water quality parameters to be analyzed are shown in the following table.

Parameter/Method Meter/ laboratory Acceptable Acceptable Acceptable Method
limits for limits for limits for Detection
precision of precision of accuracy level
low level high level
duplicates duplicates

Nitrates ATIORION 10% 10% 10%* .lmg/1
56 FR 50758 Model 93-07

pH/ION Meter
pH Jenco Model 1671 N/A ±.l % ±I digit ±.l % ±I digit -2.0su
4500 H-B Conductivity/pH

Meter
Conductivity Jenco Model 1671 N/A ±1%FS± digit ±1%FS± digit O.Oms
2510 B Conductivity/pH

Meter

The primary measure of success are based on educational objectives these will be determined by pre and
post surveys presented to the homeowners attending the Oklahom*A*Syst program(s). The pre survey
will be given at the program presentation. The post survey will be given, by phone, 6 to 8 months after
the presentation to determine if behavior and attitudes towards ground water pollution prevention has
changed.



Data type Primary reporting Computer format Final reporting
format format

Water quality Laboratory report MicroSoft Excel Tables, graphs,
laboratory analysis sheets, computer etc.

diskette
Water quality Laboratory report MicroSoft Excel QA summary
laboratory analysis - sheets, computer tables
Field blanks duplicates diskette
and spike samples



DATA ACQUISITION

SAMPLING PROCESS DESIGN

The purpose of this program is strictly well owner education. The Oklahom* A*Syst program will
demonstrate to homeowners the importance of proper well care and construction. As an incentive to
attend the seminar Oklahom* A*Syst will either conduct water quality testing. Variables which will be
tested include pH, conductivity, and nitrates. Each homeowner who attends the seminar will be allowed
one sample of water tested.

The Farm & Ranch *A* Syst portion of the project was piloted in two counties (Lincoln and Caddo) in
1995. The Home*A*Syst portion of the program was developed in 1996. Eight counties were added in
1996, with two or more meetings in each county. In 1997, five additional counties were added. An
additional five or six counties will be added to the program per year, funding permitting.

Oklahom* A*Syst meetings may be scheduled in counties where local county Extension staff,
Conservation District staff, or other agency personnel have identified a critical population of private well
owners. Priority for well owner educational programs will be given to locations where local personnel
can arrange suitable meeting locations, advertising, and linkages with interested citizen or private sector
groups to ensure reasonable success of the program.

The following sampling method will allow homeowners to become familiar with the quality of their
source of groundwater. It will also provide recommendations which will be helpful in deciding if the
water coming from their tap is drinkable. The well sampling for this project will be completed by the
homeowners themselves. Consequently, the accuracy of our results are dependent upon the techniques
the homeowners utilize to complete their well water collections.

Homeowner Well Water Sample Procedure: Homeowners will bring a clean quart jar or larger sample of
well water to the seminar to be tested by project personnel for nitrates, pH, and conductivity.

Seminar Testing: Conductivity and pH testing will be completed using a Jenco Model 1671
Conductivity/pH Meter following methods set forth in 2510B and 4500H-B. Nitrates will be completed
using a ATI ORION Model 93-07 pH/ION Meter following EPA approved alternative methods set forth
in 56 FR 50758.



Analysis of well owner samples at the Oklahom* A*Syst workshops will be the responsibility the
Oklahom* A*Syst Program and/or OSU Cooperative Extension. Conductivity and pH testing will be
completed using a Jenco Model 1671 Conductivity/pH Meter following methods set forth in 25 lOB and
4500H-B. Nitrates will be completed using a AT! ORION Model 93-07 pH/ION Meter following EPA
approved alternative methods set forth in 56 FR 50758.

Nitrate spikes and duplicates will be analyzed for every 10 samples assessed during the workshop water
quality analysis.

Calibration of field equipment used during the Okiahom *A* Syst program is the responsibility of
Okiahom*A*Syst and/or OSU Cooperative Extension. Variables assessed during the well-owner
education seminar includes conductivity, pH, and nitrates. Calibration of laboratory equipment used at
the seminar will be completed by the Oklahom* A*Syst laboratory technician and will follow
manufacturer instructions. The nitrate, pH and conductivity meters will be calibrated before each meeting
where samples are tested. Any recalibration during the course of testing will be as required in accordance
with the manufacturer's recommendations based on the results of spiked and duplicate sample testing.

All supplies upon receipt are inspected for completeness and integrity. All reagents are checked for
expiration dates and shelf life. Damaged, incomplete and expired supplies will not be used and will be
returned to the supplier.

Data acquired for use in this project from other projects or from outside sources will be reviewed for
completeness, quality and how it !reets with the data quality objectives. All data from outside sources
will be cited appropriately.

The information resulting from the water analyses at Oklahom* A*Syst public meeting are for educational
purposes only. The results are the property of the well-owner and will be reported to the owners at the
end of the meeting. No individual data will be retained by the Oklahom* A*Syst project. In order to
assure proper laboratory procedures are followed, and to document the extent of the educational program
a standard laboratory notebook will be maintained. The results of analyses at each meeting will be
recorded by sample number, with no ownership attributed.



Quality assurances reports will be sent to the EPA Region VI project officer through the Office of the
Oklahoma Secretary of the Environment. The quarterly reports will include: status of the project, results
of performance and system audits, results of data quality assessments and significant quality assurance
problems and solutions.



Acceptance criteria for water quality data resulting from spiked and duplicate samples will follow Table
1020:1of Standard Methods (APHA,A WWA,WPCF. 1992.). All data for a specific parameter for a given
set of samples will be considered suspect if spike recovery or duplicate analysis result in figures
exceeding the criteria in table 1020:1.

Through the data management process as described in Section B 10 data are reviewed several times. Data
validation is an integral part of this process. The mechanism of this process is already described in B 10.
For spiked samples the percent recovery of a known addition to a sample will be calculated, and for
duplicates the difference as the percentage of the mean will be calculated (Table 1020:1 of Standard
Methods (APHA,A WWA,WPCF. 1992.)). All data will be routinely reviewed for abnormalities,
inconsistencies, or unusual results. If any of these occur, the data will be traced back to look for possible
causes of the error. In the event that no error is found, the data will be assumed to be normal and
appropriate for use in project reports and in decision making. If an error is found and no resolution can be
arrived at concerning its source or cause, the data will be discarded.

The objective of this Quality Assurance Project Plan is to provide data consistent with the work plan that
is as complete as possible with the precision and accuracy necessary for meaningful interpretation. The
data must also be representative of the activity performed. These data will primarily be utilized for
educating homeowners. The samples are not collected or tested under controlled laboratory conditions.

The primary measure of success will be changes in the attitudes and behavior within homeowners who
attend Oklahom* A*Syst programs.

These factors will be documented as part of the project and will also serve to document or qualify success
of the project.

APHA,AWWA,WPCF. 1992. Standard Methods for Examination of water and Waste Water 18th edition,
American Public Health Association, Washington DC.

Christensen, Scott, and A. Rea. 1993. Ground water quality in the Oklahoma City Urban area.
In Regional Ground-Water Quality. Van Nostrand Reinhold. NY, NY.

Cuperus, G.W., J. Pruitt, and K. Pinkston. 1992. Extension Entomology at a Crossroads. Amer.
Entomol. 38:78.
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