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Foreword

This guide was adapted from Municipal Wellhead Protection Manual For Assisting Small
Communities: 4 Guide for 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 Guide for 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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Introduction

PFoeenon of groand water frm confamirion s an aepartas goal farall ground saer
openidsi cemmuties, regardless of size, Small cammumities may have o paricilorly Jificul
tene purshadling the rocessury resourves und rEseive 10 cummy out even the most DIsIE protectien
pragrm. Lack of time, money, and expenence lm many comimumities Thom taking action on
their awns This mamal Simee to proyids ckgoand and tols 1o gsss o snall compreaity s
cevelnping fe awn groamd wales [aolestion graysum

The ledernl Sufe Denkmz Water Act speaifies cenasn minimum comporems for wellfean
prraleciise programs:

e The roles and duties of stare ol socol govenments and pabic wates supplicrs i the
muragement of wellliews) profecion progsaims misst be estanlshal

o The welllv=d protooion ared for each well must be debmeated e, sutlined or dsbined).
= Lontammuleon sources willon cach wellbead protectom sres maust be uleniified

»  Approsches for pritecting the waler supply i 2 wellhesd peolection ares conzammation
svarces must be developed

s  Canung=ncy plans e be developad forwe o public wiler sappliss begvome
conbamninited

& Prowisions muast be estubbiebed for sinng new wetls e eedinee masimae wabss yield und
reduce the pideitinl for coltaimnuton

o Provistons nast be mciuded o ensure puble pirssmbion o the frocess,

Thas mmeld 15 sdibressed 10 the cty munager or nanager of o public atilisy who usay be clarged
with implementing 2 commanmty wellhead prodectian prgram

Implemeanting a Ground Water Protection Program

Uniess wiur commuznity b expenenced o comumnnation meident, welthend protecticn mzy not
e firs pa your hist ol pricoues. You may be far busier fxing squipenent, addressing prediems
ar stretching ughl dudpets 1o meet longsumiding cancerns. You and o few others may be mang
tir mum thie water distnibition cwstern, sewape regiment sysiemn, and garnge collection, perbuns
with odd egmpment prone w0 breaking down  Wster syslen) custininses may be dissarisfisd with
Ahe taste ar peliabilny of thew witer, and ey sy seem peone 1o go overbeard when someone
addrossss water quubity. o tiake mutters woese yoar sitizens may s tolerate ansthing tha
could iocrease therr witer bille. These Lactors muy seem lo ke (1 oo paliseally ssinive (o
st cunsader prosseling welthes] prolecion ellons

Ay the Safe Dnnking 'Waser Acl reguires witer usilings to sepon results of ther mandsiory wiler
momEerng quessions may be raissd that are Bhely 10 bring wellbsml protection 1o people's
s, A solid educativen progrnm Can gl sy i keepang e drinking water ihecussean
sosibve il producive. Pulshe edocstion s svery ot prefetred over sl pe, s i is
audvisuble 0 bewn i cducalion progsun curly



Wellhend protection progsines g1 & long-12ms amndertsk m,; with publie reimnders Conceritng

persanil paliutioe contml acnans, repons an _——
aritoring efforts, und RTTMAtion o 46y 1ew Banic Cancepts of Wellhead Protacton

potential contuminmns of warees. Albiough athes e Corsibn L jaly oF Keapeg
pranties and emeriencass miy lempotarily delay Doferitnl Coniamsnuis ol =ors dstce
vour welThesd protection programs, doe't b ihe TR IS0 W S {5 IR it
proaram die frm ey et | Beouce the ran of comammstoe o

e omite) COTIITIRGT: Bady
Kay People and Basic Concepts frm in sl

Ciman wp spis beform Mo
prriliitifadd cail feach ol

Suppan of communisy deadess such s e nusor,

public officiass, unlivy svstem manngers, schionl Wty
srie saperivendents eachers, Kev nuspess }

+ | ."[” i :E; lil\‘i“'i’li “"Ih |“ i‘&‘z o 3 Mol S st tur myaierey pl
peeogile, and retieses can drive she peogram. Consale contamination web mardenng welts of

iy stmple seenunos Jike those i Appendis 1 nguunt sEMEIng
curmiminsgte e sden that grownil wslet 1e
vilnerabie 12 conaynacion ghd 1 potestal
cottansiniins dhose 1o b well ae psaticubar]y risky, AL participants should learn tie bass
cooepis ol wellhosd protection 15ce box ), Ax peuple gan nedertanding and commitmen 1o the
progect ash the W recomiend pihiers to brng onbeant

1t 18 also exsentinl w0 droew an polsseanuls from offes public agencees and invelve them

effarts to help the targel commumty  There ure numemns state and federal sgencies with imeresi
o peotecting ground water |see bax, Enviommerinl Agency Resourmss)

Environmental Agency Resources ]

Diiahoma Cooperative Extension Seryice (DCES) otters o varety of educaions progeme ]
rebabog groned walar meguls and cigplnge.  Heusanord wakss trsling and Qughom A Sye. 2
ped A g NN 0L KD Sambale nomesiie cisks e senbsbie Priugh OCES Coupty aflicys

Consarvation Disticts, Trough allance with the Ditanoma Conssrvasion Commission
(DCC), oflur oulduur chmurpons and Frasc! WET (Witst Educston fus Taschors) Thy
cormervntion datnct is lpcated srh fecemn! perers, UEDA Netural Resouroes Conzersation
Sarvica antd Farm Sarviois Agancy, whch offer & vanaty of federal funding sources
Diisnoma Water Resources Board (OWRH) ras miperise & ground waber Tesounces
mnmmy Rl Wansr wall Uliﬂg QN oossn, ang ofans Feecis Msoutes Such is ul‘l‘l nnp
ey T comimunily watie pptens Thay sboutil B ivegboi® in sy wad [Laggng actiailes
CARE regional olfices arg ibcnteg proure $e siale

Cisatyorma Dapartnnt of Ervvanmental Quality (COEQ| bas egudiliny ppitiodly B loslog
and cerincaten of all pubic drnking water systerms. Fegiona’ coifines are icoaied proune the
gk QRED can holp st walhuid doinaalors and onnkag waler ducsstan programs

Oitzhoma Corporation Coenmisalon fiss regaatony guthionly aver subsursce ipecion wisls,
aifiee methitas, Rod toal stuisgs  ecanal ofcas s deatied atund the stats

US Environmaetnal Protection hgum:" nﬂen a uw:f ul edu:amral resources through s
SO MeRla (INSETian wRlsth 1L atesct DUNI wngd ma Sale
Ormhaeg Watwr Hotime l-mwzw-far




Wellhead Delineation

Ihe wes Do whish o Wil e dls waler, or rechisree sane, can be broken inle Iwa zones s
ahowinm Figure | The Zeoc of Contnbuton (200 includes all the mres (kat naturalfy drens
trward the well, anil the Zone of Infloence (Z07) s o snafler ares inlluenced hy poemping e
Birmuse o potenieal comaminan rebeased inside this aren has o high probasifite of reaching e
well, the 201 s genesally desipnated as the Wellhead Protection Ares {WHPA

A larger e WHEPA, ihe longer o will tuke 2 potential contansmant, celessed outside the WEHPA
omi Tooresch the well This allows o sefiety factor, tume far the communily to detsst and camrea
arzy pollutarsts m the grousd water Geoerally s ures ie selected w aseare o 10 year tins of
travel. Im other words it woul! mke 20 years or longer for 2 contemamant reteased ouisude the

ZONE OF INFLUENCE TN OF MFLUENCE
VERTICAL FROFLE
A——lre o Crthier— Ay
- lmew hrw — Cabid
e | =u _____,f'-ﬂ"\,_!_
'_‘:uuw_ e e
genieed
W

[ R E T

Figure | cilbesd protetton sres with 200 besed on 1023 e o of grssel

WHPA w reach the well. Thus by keepeng 41l patential contaminund sources outsade the WHPAL
she cormmumity will hove at leass 10 years bme 1o carrect my problems or fisd o oew soarce of
drinking walsr  The |Doveur sravel rime grves especially gond prosectian fnom cansaminanss tha
breakdown rupdiy, fike mos herhiowdes and mndem iwsemicules. For example, the
congaitration ¢f u contasmaunt with o twe-vedr balf-life woubd declire 10O0-folil in the 19 years
i ook o resch the well A mseenal wirth half-iife ol a few months wiald be eniletectabie m 11
L= A

The WITPA delmeatine 1x generally o comprontise because 1L is bused oo somewhal onslete
informatar. For example, we may nol know bl the potential pollusants m the ares or atl the
detuils of the local gealogy and gravsgd water flow.  An exampie of i computer genecnted WHPA
& shown i Appemtic 2 When amplementad, haweser, the WHPA boundaries may be drawn
soigiewlna linger of there 12 concern gt minrces thit gutsisde the WHPA meay, oo et ave 2 Paw
palt e the peotection pone,

The detineunon method developsd by Hydrogeologie, Inc fr the EFA Dice of Growmd 'Water

i Blarclfond snd Huoyakore, 19891, was esad by OSU Coaperutive Extension in the five well head
delineations upem which this mariul o basal (Sifitongs o al , 20| and Propss et al, 20025

o



{See Aopendia 21 Such models can be used o delerming e relunve nsk smocisted with ezch
af the potentinl sources Jouml, based oo cantmmimam type, agui s charactenisiscs, and other
fzetors. The use of such medels can help vou sdenaifv 2ol evaluase pojensial commuminam
spurees anid pronitize Ihe naks sssocinted with coch

Contaminant Source Survays

A qetiek survay con adentify parentinl souces th present & fsk o contanisting g water
Some spurees, sueh us o] wells i senive ush durips lor iestasce, are con by lennified. Others
like abimcaned weils, uidergrowml svorage kese or ol dumpsites may e moee dificull
Assisumen ol lpoglune resdents und volenteers muy be helpful i locatng e Leks abvious
searces, Somecne who knows the ares and s lustary might identify old, coversd-over disnp
sizen, oil or chemical spills, or where g idry clesner or gus stabon once stocd, Glohal Pasiwning
System (GPS ) receivers are an alfordahle menis of obtainng e oxact locabnns of ekl sarce
& tne survey s carried oul. A st ol potentaal somrees t conssiler ks given i the Box (Potential
Urowd Woster Costaimissn) Sources .

The survey process can e an appanunity 10 edueste voluntesrs and oy enployess. Tesch el
1o rexognees posentiil contaminunt searoes, and give their a copy of Appendic | (e Yopur
Commanits Faking Stepw fo Froveet Grannd e Contamination Soemarioz for Commanidy
Leaatersy Focunl swrveymg cllorts may be lnpited in lie amil scope. but uamed yolunieors vl

city employves may cuntinue the effun

informally, thinking abaus the deversity of POTENTIAL GROUND WATER

pessinie contzmanangs arsl identifang nisky CONTAMINANT SQURCES

pructices they ehserve withe welllsad Diry eansrs G- niittons

debingatsns sones ALtTCOio Topeks af washes

A rrap that shows mumssipal wells aad w&'ﬁ“ Trasty s

pegentiol contaminant soarces along wih the Junkysds Furinebl O Lnxsosemy

toundanss of the wellhicid proteotion urea can ervCes

be very helpful {Ses crample m Appaxdiy 2| w il Sepia myalions

Are Vien® sollwwe in lbe hunds ol 2

knewledgenhle wser con produce altrocive :T nhr' g gx.:.:?n“ .,

maps, ot hund<drnwn mabficatons U"l an FaMizol of pREICION  Pesticde loaaing,

exigling street map or plut magp can olso wark storoge mixing pros

Strosts aod Tdniiarks shuld e indicated na Livesicch laeding o Nikary nstaliatiors

e sy elong wirh bustnesses und ioidusimal m" slorage

Feutiiei, Livsstik Sighite Agr Al Creso
stocrage aress

The Pricrity Setting Approach (PSA) Aseroonea of weils Tl tanks

When pezenninl spurces ol contemimatian have m:’m o :&m-ar tlr:;g -

teen) wlentified wnd charwcienized, & paornty Lndmground Fyechon ng procassewy

seriog appronch (U S E P& 1991 ko be sltns

usend o ovahuste the rish assocaatod with cach,
Thas provess penernlly requires prolessionul




ussisunee  The poonty scriomg sopeoiet (BSA | ie osclul when there 18 o lage aumber o
polctiial sources, or when u sirong rationile 18 needed o convince residenas that certinn sources
musl be ndidressed

The PSA 8 2 formal ousdel 1o determune she relaive risk of poleniinl coruminunt suves in o
weilhead protection aren. Pricory sesting takess i sesounl ths depib o the ground wites,
churnetenstics of the specaie comameant wid gooloy, und e Hkelibood of @ rcdewse or soill
sssign o refative nske Thire are essentiolly Bve sleps m e PSA process with detaled
workshests for each. The steps are

I Determine ihe location of the WHPA boanidaries

1 ldennly potontiad sources ¢ coplemmution i asd pess the WIIPA. (S2e box, Polentiel
Gercriesed Waier Conramenizsr Souncos )

I Assmss the Bhddibded ol releuse of comamunanta from sach source

4 Azsese cach eofilantinuel's lransport charsciensics.

5 Estimate the nisks or potennol thrcess possd by cacl potentia) contamnatiog
Like any model, the PSA ik limited by the asspmpiions upen which 5 & based and the relints iy
of the dua that me useld  The putpose of s msodel 12 nol 10 i deavit e tsk of every polennel

saurce absolutely, but 1o gove a relotive rusking 1o set priority for nddressing soarces. The betler
the infarmatica avalable 5o the madel, the better the WHPA plan will be.

Salecting Appropriate Managemsnt Options

Forty-one Hest Munageent Practices |[BMP3) ure shown in Appeodia 3 Fach BMF consiss of
1 %1 of selvans that can be Implesicnted to feduce the nsk of growsid woler comamuunlng, Soms
recommend direct chunges (o existing proctices or land use. Others sct by chungimg the
community's neles, like zoning Finally, some specifiy public sdacapan. Table | gives an
pverview of the BMPs  Together the BMPs constiute an Avpon Flan for WHEA protection

L ]



Takdie | BMPs for Welllivsd Provecisen Program, See ful) dessripiion in Appendis 1,

BMP description

Appraach

Wellbead Pratection Pengram

I Delmzae Wellnead Prnectian Ases f WHPA)
20 Post syms W demsy WHEPA

Potemtial Contaminasi Suryey

o Uemaoet paotnital centiammsm) s oy

4 Lennits rash durege

3. Identiry absndonzd wells

Omosite Waste rearmsent asd Sewer Lines

i Septc Tank pumpieg wnd nuunicnemce

T lesmpeer St tinkcskimin feld ditingss

Evaluzer periormmmes of seplhic tanke aml p-2ite waste ireatnen:

. Sysiains

0 Uppmde wase sysizoms

W0 Dliseourage use of Sepcic Tank sdditives
Fertilieer umil Pestionde §se

1T Noil westeng loe prope Setiliset falas

12 Ulge of sluw-release leniluer

13 Imegaied Pest Manageement () Workshops

1 Promone noo-pesticide aliommatives S pest contral

15 Reguire IPM i schouis and Sood grep nreas

T Proper airage s Bamilbing o pestanses sl (el
1 fveszuck Manugeimes)

17, Froper stacking rates and mssune mansgemest

18 Keep bvestock uway from wavor wells

1% Eiem) mamne Vestilyees apphicstiom W OUES secommerad raice
Managviment of Private Water Walls

M Cozadoo Oklalem® A*Ses pragrars (see OCES)

21 Enspect coudivion of sater wells and comect problems
22 teweg alt walls up o stomilant

T3 Kty abwiioniad welly for plugyssg

lestinis=)

Ll uthe

Tectmes) amd volgmcer
Tegtmica!
Wislyitess petivity

Loocance
Violuntesr, Edutaian,
l=etimes:
Techmie!
Techmiza:

Edumtron

Esliacativem
Fadicabion
Educuton
Edocatien

Etcation
Exliaticn

L earsom
Volunter, techmival
Techmenl
Ealupitam, Voluies




BMP descripbion

Approach

Drninage intn WHI'A

24 Rerouic Srninkes away trom WHEA

I8 Clz up spilly

A nmtrn) Wellhead amb uwe

16 Purchese e prhereioe altmin Nk w Lds 1) (eotelron e
17 Uswlop Scase rostoictions mside WITPA

25 UMiam comss VRl Easematng

Kegulatiom

29 Protobil certiom limdises through coming

W Femgmon buildieg permmis s GEcupsioy permis

W elthead Frotecdion Progiam

1 Test exising wells (roondmaie with Oklahaers® A% S progrem
EX et privite wella for sitrite, leud, o aihes pullusings

15 Install monitoning wesly a2 ey locatms

Adilress Ol & G Preductivn

W nvestny and evalaate ofl fiekl setivitie

13 Remove or renovale sampe mnks

Centingeney Plansing

i Devekop e camingeney plan

37 lmmn prolessionuls and volunmecrs |1 EmsTpency respuine

A8 Stockpily sbeorbam materiols ond fosm-type fire Al mmiticrials
Fluparions Waste Collection

5 Cumduey Oklabem® A*Svsr prosram on hisehosd maanbous wases
0 Conduct Hamardony Colection events

Public Edweation Program

21 Conduct Didabom® A*Svst progum

42 Combuet Emspremental Farrs und atlier evens

Techmicul

Tecmiml. edutanne

Tectmual, paditiedl
\ohintess . education

Tevhmiul

Techmuzml. podihical

Teehnil

Valunmry
Veluntsry tsetmil
Techmial

Feelinhed

[zvhmcx

Fettineas. Fascannm
Educavoe !
Techmiva

Eslucanon

Teehmueal, clisitnm

Edusupan

Eiluganon

The Action Plan

A Action e s o struegy wnd sehedile for achseviog te welllssid prsecton dectisad
tmportant by the comemuemty. 11 s an essentiul part ol s eflective wellbsd prosaction paog i
i1 v lis of selected BMPs argaimzed us simple and aractical stepn your comamsudy will follow,
The plu should begin with an sducatonal program such as desenbed i ths masunl. Upee te



pubiic arel comznunety oificils kave a goed understanding af the nsks ared che reasan ior the
prowram, they can suppost the tactincal tranang oF persomme | ard volunteers ané ke mfomied
pulicy dovismng on wluch e wton plie will be bised Asamiple avtico plae conasinge of
OMPs placed m o sequence, 15 provided m Appemiic 4 12 can be used ue = 1zemplaes anid inoci fiecd
o accaent for acal corcems. preferences, i pronies

The Educational Program

The education plan snwald be 2 mager compionent of every wellhead protection pragram. The
elicanon program can be bulnin four phases (L developing swineness. |2l.¢.lcwln;\|rm
urnlerstunding, (1) chaogng mittales, and 145 Shginge behaviess, A tell-seale, largeted
aducationy! program o sterslcunt edertaking thkas wauld benedit from pasicipation of' the
lechical und educananal prfessionals ol the commuriey |5 can also beneti frm assistanse
A SpPan (oM culside agencies ant ofganiztions Matertals and expenise gee avinlabi frns
UST Cooperubive Extanmon, the Okdshioon Department af Envorammeantal Quulily, the
Uikclaboma Conservazion Cammissian. Programs fom the Groundwaler Foumbstion (Lincein,
NEoller o oongovernaieial upproneh 108 commuity leades amd molve Oliens, ncluding
community awurds tur successful progrims

e pablic matices raguired of the » utet supphe telling the publa abuut e resilts of water
sy can help alent ihe pablic to the quaiity of thar water, Likewise, publicity Bom any splls
o pollsitsn event can alert the pohlic o waser qaality as an tseee. A well pluging
denonsitnen and well or ssptie Lak macatesnnee workshop can help deselon wwareness, Siah
evemis may 2u lunber helping peoplec &now lezm ubout the coamection briween surluce and
groeed waler arwl the threat posed hy shandanad, unused, or unsscured wells and Lhe denyer or
spills in or near aoweli Locul well drillers cun lielp deionmsinue ihe peocess of plugging &
abarnloned well, and you e use the oceusion 1o explin bow such BMPs reduce 1l nish of
contaminatng 1he pubiic's denking waser

Appendix & ceatams promaotivaal matenals thal may be usedul o a pubhe educabion peogram {1
incluiles a flyer 1o armoance o well plugying demonstration andd an educational hrochure that
explams how ndividuuls con nelp peotect ground water A flver thar shows u mup ol the location
of the wellhead prolection arcs aed Landomirks can 2lso belp people wnderstand the wteni of o
wellhesd protection privgram

Mere mtensive education shouid be developed through yulunteer groups and with students i e
whools The OSL! Conpaazive Extersion’s Ok labom® A*Syst anil ihe Canseryation
Lorrnmsion s ouldoos ¢ luisrocas et aducile yeatn ol ihe community, amé pub e senunass cun
explam the mopact of the srogram el provide a feeum @ which w discuss policy altcrmanyes
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APPENDIX 1
Is Your Community Taking Steps to Protect Ground Water?

Contamination Scenarios for Community Leaders

Here are sorme scerisnos, ways that your water supply could become contaminated

-4

A workman finds that fire ants hive gotten tnto the eleetrical Bug of one of
the city wells. Fe/she cleans out the box and drenches neartsy e ant hills
with [gusoline, oil, pesticade ).

A tank truck carrying isolvents, pesticides, gasoline, ¢1c.) turns over on the
highway within a Wellhead Protection Area (\WHPA). Fire depanment
washes matenal ino the roadside ditch. The fire depanment should have
trarminge on how 1o desl with hizardous matenal spills and prolecting ground
water? Wil they know the spill s ma WHPA!

County roads departmsent swres doad salt, pestscides, ete.) within the
WHPA.

. Construction begins on 4 |garige, gas station, lertilizer stomge

ham, junkyard, feedlot. et ) inside s WHPA. All of these are potential
gontaminant sources thar would besi be lacated awtside WHPAs.

. “0id BaL” whe lives inside the WHPA, has seyveral contaners of pami

thinner and some 15 year old hguid pesticade. Why not dump it in that out-
of-sight rash dunmp? {Could be wasie motos oil,)

Dust problems are often handled by sreaning dine reads with perroleam
wastes. This should be svoided pariculurly maide the WIHPA,

The band arcund @ well o the commanty water systent 15 used for canly
grazing. A spigot is provided for the landowner 1o water cattle near the well
Coneenration of canle at this loeation can be 4 source of nitrutes and
Bacteria. The spigot should be moved awiy from the wellhead.



APPENDIX 2
Map of Wellhead Protection Area and Potential Sources

Potential Sources of Contaminants in Calvin, Hughes County
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APPENDIX 3
Best Management Practices lor Community Wallhaad Protection

Wellhead Protection Area (WHPA) Delineation

I ddestity the wellhead protection wree { WHPA) for cach well ased 1 e waler supply
system. Oklnhoms DEL can assist with s

4 Pesat gl maletin sipoe wlentifying WHPAS W discourage Gunsnag of loke nsscrials
ang uemecessey use af pesticides. Signs may be avasluble froen DEQ
Potential Contaminant Sources Investory

I Survey WHP A lor potential contarmmolion seuarces, bolbnew ures and cil
unideseovered omes. For example. trueh demps, water weldls, abarcioned wells Mark
locsiions an mep, Repear every year duning {alowest month

2 Mennly e losatiom of shantoned welbs.

On-slte Wasto Systems and Sewar Lines in WHPAs

. Septic lenk pumpmng sl inspeciton - offer froe or partial subsidy for regoier
musienaeee 5 (3 3 yeor intervals oo averape). Repeat piferevery . yeans

2 Inspect 10 assurd sdequate distavee bepacers seplic systens sl prvate water wielis -
100 fieet in requered i miost cases. Repeut lor sy iew homes

3 Evaluare performunce of ar-site wists reaiment sysiems  Hepeut svery year duning
slowest manth

3. Wasle system uperades  offer free or pamial subhady o matall aew laleml limes or
other needed chanyes.  Repent offer every  veams.

4 Dhscourawe we ol seplic Lok chermicals - slucate WHEPA septic sysiem pwners an
the isllectivenzs i possble ks froen chammical seplc svatom sdiliives Asy
Ciclabonmm Cocperative Extension or County Censervatips Duatrict (o do 2 septic
sysem workshop or develop matenials for mailing  Repeut offort svery  years

5. ldenhiy uny sewer lives nmmmge through WHPAs, Consider reroulmg or uprading
ol lings that are prone U leak.

Fartilizer Use in WHPAs

| Offer free sall testnyg for WHPA residents lawne andd gardens | aviulahie through
O lahoma Camperative Extension pounty office for maderule cast) Advertise
throwih diceet mailing or o note mulde water bell Repeat affer to WHPA residenis
every  wears

1 Prommote we of slow-release fertilosens in lawns.

Peslicide Use in WHPAs

1 Azk Okiahoai Ceoperative Extension Service 1 conduct pest wdaniificating und
Inseginied Pest Magagemant (19M) worksbops for WHEA residents Castian
ressderns 10 choose pesticidies with low-risk 1o grownd wite
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4. Presuote pan-pestcade altematives foe pest contral Llsz direct masling, note o
water ull or other metbad Ropess every  vears

& Heguire nbegraind Pest Mansgemen e contmol mscct and otber pests i scheols or
lood preprsiton areas. Uondoct tramag troweh Couperative Extenseues. Repaat
CVETY _ yemrs
. Eddncale residenits ¢hoit proper storage il handlng of pesticades and fetilizers Do
it store chensicale i well hiovses Move spncaliutal chemmecel Modsne micing sies
oitspde of WiHPAs Repoat pvery  woars
Livestock Management Practicos in WHPAs
L Educate WHPA livestiock producers o avoud oversivcking pasiises and no Lo sore
maare withen the WHPAs, Conseler all lrvestock (cattle, Sarses, gouls, dogs, e, |,
L derzet mumiking, note inmde water bill, or other method Cansult with Ollahema
Departiment of Agneuliure conceming use of Feodyurd Aci Licerse  Repeat
cllCEION PIGTa] EVEry _ Years
Resanet livestock producers Inom teeding or watering lvestock witlun 300 leet of o
water well wallt the WHPAs,
b Educate producers to fimmit reanure anibior fernfizer applicssion in crop and pastire
L o rares recamuinended by Oklaboma Coopesative Extensan Service. Repeat
CHEY Ve

Privale Water Wells in WHPAs

1 Comdiot Ok labonm® A®Syst progean 1o ediscate well users conceming prolection o
the waser sipply Contact Uklahimis Cooperative Extonsin, Mepeal svery  yours
Irspect ond Bnesy oll wales wells up 1o stasdord: Grouting 1w seal g between
horchole ang cising, slope land and puar & conereie slab around the well 2o prevent
sespige down the ouiside of the well, Offer subsidy 1o pssure probism wells ars
wlosed o repaarad. To be doee during {slow wark month)
3, Fini end plug shandared water wells Also identily usused wates wells thit owrers
do not want 1o plug. Make these more secure by groutmg srousd cusang, pounng
shabs und instzllmy lock beaes. To k= done dunay |s5w wik msanth).

Drainage into WHPAs
| Rercate dramage away frun WHPA 10 prevent consamnation fram reachmg WHPA,
Spilean & rond s or contamination fram nosidents 3 Suslifing fires will he washed o
WHPA (i drabouge 13 towand WHPA,
2. New comstruction & boundasy should consider disection of Bow aad sersate o
necEssary
Control Wallhead landuse Through Title Transfars, Easements, or Voluntary
Restrictions
| Obtsin ntle o wellhess sine propenies thrawgh purchase or danation

2. Lomse restneteons - 1 WHEPA lend 03 Jeasad, mclode regngtons o the isase an
practices that mighl confammule mound waler,

14
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3 Conservation casements - landowners cun comitns 1o disalkw certin praciices

throwgh an cusement. For example, o former may cesines land used © low ineengity
livestonk grazing wid hantieg on petgpetaty. Natdie Conssrvaney or LS Fisly und
Wildlile Service ¢ Partners tor Wikdhfe program) mizh be shle o asaal,
Altenasively, the aily might poy = landewner to resins Inngd use practices

Regulations

)

-

Probitbul cortiim Lol wses throagh “zamng” withine WHPAs. Zooing conld sesinc
certam types of industry such 2 concentrats] amimal feeding opembons (CAFOS) or
jumkocands, o thes conkl apect v resalentizl versis comeescial developnst. The
ol of Ok labormn whready sequeres 4 s 300 ool zane of controd around
pabiic waler sysiem wells, but WIHPAs may be much larger. Below ane some
exumples

Zonmg cam be sunpie md sermghtiorwanl. For exumple, “This lad con only be psed
for grazing Heestoek No mues than _ hasd per acre ™
Zonmg cun be more complicated: Here are spme “advimoed” roning sotions

Special Permiting  Adopts “threskolds™ for vaneus wees and stmacieres

within WHPAs  Granss special permits for “thweshold™ tses anly i goanid
wites will 0o be comununsted

L= Lot Zoming -~ Inereases alimmm size 5t rxuired for bunlding i mome

Trunsfer of Development Raubig - [demifics areos where development i w be
tramaferisd “from™ and 1o ¢

) - Droes notaildos deselepment (T camtaminu levels
rise 10 i catabliaked tireshold,

Lrowih Contols Timing - Esublishes bailding caps, subdivision phasing, or
ather bmitulons. Frovides it 10 develog o wellliead proteetion plan wnd
nare specific soning regulations.
Buslding peomits aed mspeclons an oxumine comstruction that alfes wousd weter
yunlsty

Monitoring

1

a

Tl enisling water wells i WHIPA, Voluniger progrean can b= coordinated with
(ko foen * A * Ny educationnl program throwsh Cooperative Extension.

Install snonslonng wells botween potentia) sources amd the pablic sestem webls anl sef
3 sampbing schedule Coendinate program with ODEQ.

Teat for mibrate plus mitsle concendrabion o ponds and creeks mside e WHPA -
Oklahara Cooperative Extension can assist. Fleavy use by cattle or appheatian of
pisire ¢ chemieat Fermlioee inibe witesshied can ol to high levels of nisrme plas
mitrbe i pomds ad shreinms. Repeat every  yeas

in




Oil Production Activity and Mydrocarbon Storage Tanks in WHPAs

1 Work with Corpomatms Uomsmeassan te snvenbory ol Dehd setivites wilbne WHPAs
el cxplose possibie steps 10 decrgase msh of grisind wter ountmiination. Prosale
Lorprarsten Commszon will copies of WELFA mups Mepesl every  voan
Remmese on bring g o stamdard any sanks Guand witkan the WHPAs. Work with
Componitsan Comemszion w ensurs thal fusl mornge nks meet standord. Repew
oNOTY s
Contingancy Planning
I Develop o werllen plap for respoese (o emergencses. Traun empioyees el vthers w
recopnuse and respond comectly o inodents. DEQ has sample plan. Update every
_ yeurs
Fibiscate locul fire department(z) abaur the rsks of gronnd wales comaminatio,
sspeciully frem wak rock spills, mam deraiments and renoft of water from fine
fighning. Muke them swire of the exinance of sensitive argss by giving tein copiss
of WHFA maps.
3 Stockpibe absurbort mutenals o spil) clean so and foam-Gype e Vghiliog egaipsneiil
tor fires umuile the WHPA
Hazardous Waste Collection
1. Comaduct ko ® 4*3y 57 progons by slioate ressdents on hopsehold hasardous
wiste Arrahgs pragrim with Covgerative Exiension
2 Canduct conmunity ar countywide Buardoos wagie collechion. Hid atsinl
hazandns collesiion events
Public Education

| Reguest sducatona! help from Oklaboma Cooperative Exension Sevice,
Conservation Dhsinet, ODEY, thie Conservazion [hsing, and other ugencies to e
awaransss of 1he nead o prodect grownd wasers

2 Use groursd wales mudels at Eurilday events, "valdoor classroent™ evenls sponsare)
by Comservation Dustrces, mutling 1o wator syslens customers, wxl OCES
OWlcahoew® 4 %5vst private water well aowner workahops. Repeal yostly or overy
years

i
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APPENDIX 4
Ground Water Protection Action Plan
City of Smithville
Saptember 2002
Person Reswansitble - Frunk Smith

T followong ateps wild b tlen v resdiace B ik of gemmnd wisier ombmstnatinn

(=]

Feat andl enuimiaen srs sdentifieng Wellnesd Protechion Aress (WIHPAS) in ander 1o
disconrnge dumpng. herbvcude usage el Signs mas he asadable for free from the
Oalabamia Department of Envirceunestal Quatiny, Foe mare infmanian contss
CDEQ Water Qunlity a0 1408 ) 028100

Completad oo fdale)

Make edueational (Tvers avallzhlz= w Smithville cusiomers & thes drog by Ciey Hall
o through selecsive mailings. Tapecs will Inehids seiic seS1Em InNBIERancs,
imtegrazed pest management. and bousehold hazardous wasies

Commileted on Idate)

Wil mvestigate the feasibility of sosng or oter restactens to protect wellheml srsas
frium comtarmnatan

Comgaletad v 1kt

Dretermane Lhe boeuiian of sepie systemss within cily Limits 1o determine whoch ones
are willun wellhesd wreas

Comgleted vu | dute)

Take steps 1o reduce nsk of cantamenslag (o gy seplic sysivms or scwer lines
wathin wellhend areas This may include subsidies Far pumping wd ispection of

sepisc sysierns, upgrading sewer lines proee {0 dreaks aic.
Congleted on 1date)

Contact state romd departmment 1o detemmmne what bebicdes are bemg apphiod 1 nosds
witknn wellhem!l srene Give them 2 copy of wellbead area maps. Ask Oblahomn
Croperaltve Tviension Service (o sssess e risk ol these herbicides i groemd waler,
Tuks szps 5o rediies risks 53 appropnate.

Completad o0 (dake)
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Cremtaet conzily renad harm Enew el consy somamssioner io edyeale abowt the
vulnerzhility of the ares =ound the new well Give them o copy o1 wellheod sres
miap Lirge them to ke mry lierbicide stomjee, Joading of mixing utess as far fom
the well as possible

Compisied on (che)

Secure any wnused wster wells wizlon wellbiead oress o make e sife fnom
mtenitsonal and unmsentionil comtarnemtsan. Add Jocks o caps or covens: Injec! grous
dawn to [ fee W s2al gz berween casing und harchinke. Slope land 1o drain away
froem she well it poar o =lap aregms well

Campieted on felute |

Irvestigate the drinage panesn of sireets withan welfhiesd rones, Stss shoukl
wleally direet ranofl sway o welihend azcas insigad of wwasds s Tlis nsay 1ol
e temible, 111 15 fossibrle, 0 will reduce the sk of comtsmastion lroa vebocle spills
and centaminuted mnot! from fncfighting achivity

Lomplesed on e

Insvestigsie the possibsility of parchiasing wetlhead lancl as 1 becomes avadlabile ve i
affpedshle duss Thes allows much greater contral over lond wee ond relschar af
patenitzal contamimaticn

Campleted on [udate|

- Carefully inspect wellhemd ansas o lexst ance 2 year for potesiial contanmation

sourges, both new ones and old, andiscovered anes Mark calendar and make it o
ot 1 do 5o eoee sl yenn

Completed an Idate)

Consnler comtacnng foeal affice of the Comporation Commission, give them copes of

WHPA nips, 2ol miake the aware of il specsal oo 10 protect these areas. Repeat
every Lhree years o us needed

Campleted on __ \date)

Wil contzct Sruthville fire departvent sl give them cupaes of WHFA nups. Miks
shem aware of he added nsk i these =eeas i e event ol chemicu! spills or sUucture
fres imowhich comtuminants are Bikely 1o be inmvolvied. Repeat every three yess oe as
dewled
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Completed on (date)

14. Support establishment of a county household hazardous waste collection facility.
Contact Fenton Rood, ODEQ), at 405 702- 5159.

Completed on (date)

15. 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.

Completed on (date)

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 1
Completed on , YEAR 2
Completed on i 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.”

20
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PROTECT OUR WATER!

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.

Beware of Abandoned Wells.
Never dump anything down a well.

Plug old wells. Follow the plugging regulations or you risk more harm.
Ask for a copy of OWRB guidelines or work with a licensed well driller.

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

For More Information:

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.
Pump Out and Inspect Septic Tanks every 3 to 5 years

Y

OKLAHOMA COOPERATIVE
EXTENSHON SERVICE
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DO YOU LIVE INSIDE
THESE LINES?
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IF SO, WHATYOU DO ON YOUR LAND CAN AFFECT KONAWA'S
WATER SUPPLY

Public Water Is Regularly Tested For Safety... But Testing Is No Substitute
For Peaple Keeping 1t Clean In The First Place
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A3.0 DISTRIBUTION LIST

The following list of persons and their respective agencies will received finalized, signed and USEPA
Region IV approved copies of this project plan:

John Hassell Oklahoma Conservation Commission.
Sylvia Ritzky Office of the Secretary of the Environment.
Scott Smith USEPA Region IV.

Copies if the approved plan will be provided to the following:

Kendra Eddleman Oklahoma Conservation Commission
Phil Moershel Oklahoma Conservation Commission
Dan Butler Oklahoma Conservation Commission
Michael Kizer Oklahoma State University, Department of

Biosystems and Agricultural Engineering

Barbara Brown Oklahoma State University, Department of
Nutritional Sciences

Mike Smolen Oklahoma State University, Department of
Biosystems and Agricultural Engineering



A4.0 PROJECT ORGANIZATION
The following is a list of key personnel and their corresponding responsibilities involved in this project.
i Oklahoma Cooperative Extension Service Director-

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

2. Water Quality Programs Coordinator-
Michael Smolen - Responsible for all water quality programs.

3 Oklahom*A*Syst Project Manager -
Kendra Eddleman - Responsible for project oversight.

3. Oklahom*A*Syst Coordinators -
Barbara J. Brown and Michael A. Kizer - Responsible for project operation including project
activities, tasks, milestones, and outputs planning, sample collection, field analysis, sample
delivery, and report progress for quarterly submission through GRTS.

4. Oklahom*A*Syst technical staff-

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

Sue Williams - State Extension Housing Specialist, Responsible for program delivery.
Mitch Fram - NE District Water Quality Extension Specialist, Responsible for program delivery.
Marley Beem - SE District Water Quality Extension Specialist, Responsible for program delivery.
Wes Lee - SW District Water Quality Extension Specialist, Responsible for program delivery.

5. OCC Oklahom*A*Syst Program QA officer-
Phillip Moershel - Responsible for all aspects of project QA.

The OSU Cooperative Extension Service Water Quality offices are located at:

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.



A5.0 PROBLEM DEFINITION

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.

A6.0 PROJECT DESCRIPTION

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 concemns 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
A74. 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.



A7.0 DATA QUALITY OBJECTIVES
Personnel involved in establishing the DQO for this project include with varying extent:

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

PROJECT DESCRIPTION

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 ntrates. 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 evaliated 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.

ACTIONS or OUTCOMES

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 sandard
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 completed 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.



METHODS

The results of this project will be used as educational tools mther 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 2510B and standard method 4500H-B respectively.
Nitrate testing will be accomplished using an ATI ORION Model 93-07 pH and pH/ION Meter according
to 56 RF 318888 (July 17, 1992) and 56 FR 50758 (October 8, 1992).

PROJECT SCOPE

The initial pilot project area will encompass Lincoln and Caddo counties. Educational activities 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.



DECISION RULES

Analysis during Education Program

No recommendations will be made for pH or Electrical Conductivity.

Decision Rule for Nitrates

Nitrate Testing Result

Decision

>8ppm

5-8ppm

<Sppm

Impaired Sample

Adequate Sample

Nonimpared Sample

Recommended Action

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
False Positive

Consequence False | Recommendation
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
homeowners
unnecessary
duress.

Strongly recommend
resampling and testing
by certified laboratory




DATA SENSITIVITY

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
1020:1 of 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%* Img/l

56 FR 50758 Model 93-07

pH/ION Meter
pH Jenco Model 1671 | N/A +.1% +1 digit | 1% =1 digit | -2.0su
4500 H-B Conductivity/pH

Meter
Conductivity Jenco Model 1671 | N/A +1%FS+ digit | £1%FS+ digit | 0.0ms
2510 B Conductivity/pH

Meter
% Acceptable limits for recovery of known additions

MEASURES OF SUCCESS

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.




A8.0 SPECIAL TRAINING REQUIREMENTS

Principle investigators for this project require degrees in biological sciences.

A9.0 DOCUMENTATION AND RECORDS

Data acquired with this project will be following formats according to the type of data and intended use.

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
B1.0 SAMPLING PROCESS DESIGN

SAMPLING 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.

Bl.1 PROJECT ACTIVITIES AND TIME TABLE

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.

B1.2 PROGRAM SITE SELECTION

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.

B2.0 SAMPLING METHODS REQUIREMENTS

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.
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B4.0 ANALYTICAL METHODS REQUIREMENTS

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 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.

B5.0 QUALITY CONTROL REQUIREMENTS

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

B7.0 INSTRUMENT CALIBRATION AND FREQUENCY

Calibration of field equipment used during the Oklahom *A* Syst program is the responsibility of
Oklahom*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.

B8.0 INSPECTION /ACCEPTANCE REQUIREMENTS FOR SUPPLIES

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.

B9.0 DATA ACQUISITION REQUIREMENTS

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

B10.0 DATA QUALITY MANAGEMENT

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.
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ASSESSMENT/OVERSIGHT
C2.0 REPORTS TO MANAGEMENT
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.
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DATA VALIDATION AND USABILITY
DI1.0 DATA REVIEW, VALIDATION AND VERIFICATION REQUIREMENTS

Acceptance criteria for water quality data resulting from spiked and duplicate samples will follow Table
1020:1 of Standard Methods (APHA,AWWA 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.

D2.0 VALIDATION AND VERIFICATION METHODS

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, AWWA ,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.

D3.0 RECONCILIATION WITH DATA QUALITY OBJECTIVES

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.
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D5.0 APPENDIX A
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