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FARMeAeSyYsST

Farmstead Assessment System

Worksheet 6
Assessing the Risk of Groundwater Contamination from

Household Wastewater Treatment

Why should | be concerned?

Virtually all farms use a septic system or similar onsite wastewater treatment system.
While these systems are generally economical and safe, household wastewater can
contain contaminants that degrade water quality for domestic and livestock uses.

Potential contaminants in household wastewater include disease-causing bacteria,
infectious viruses, household chemicals, and excess nutrients such as nitrate. Viruses
can infect the liver, causing hepatitis. Some organisms can also infect the lining of the
intestine, causing gastroenteritis (vomiting and diarrhea). Coliform bacteria found in
your well water indicate that the water is potentially dangerous for drinking and food
preparation. Your wastewater treatment system is one potential source, along with
livestock facilities and poor well construction.

The quantity of wastewater can also present an environmental concern. Too much water
entering the home treatment system reduces the efficiency of the system and can shorten
its life.

Your drinking water is least likely to be contaminated if you follow appropriate man-
agement procedures and dispose of wastewater at least 400 feet downslope of your water
source. Even with large separation distances, proper disposal practices are essential to
avoid risking contamination that could affect the water supplies and health of others.

The goal of FarmeA«Syst is to help you protect the groundwater that supplies your
drinking water.

How will this worksheet help me protect my drinking water?

« It will take you step by step through your household wastewater treatment practices.

* It will rank your activities according to how they might affect the groundwater that
provides your drinking water supplies.

« It will provide you with easy-to-understand rankings that will help you analyze the
“risk level” of your household wastewater treatment practices.

« It will help you determine which of your practices are reasonably safe and effective,
and which practices might require modification to better protect your drinking water.

How do | complete the worksheet?

Follow the directions at the top of the chart on the next page. It should take you about
15-30 minutes to complete this worksheet and figure out your ranking.

Information derived from FarmeA«Syst worksheets is intended only to provide general information and recommendations to farmers
regarding their own farmstead practices. It is not the intent of this educational program to keep records of individual results.
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Glossary

Household Wastewater Treatment

These terms may help you make more accurate assessments when completing
Worksheet 6. They may also help clarify some of the terms used in Fact Sheet |.

Aerobic tank: An aerated tank which produces a high-quality effluent similar to that of a
municipal treatment system.

Approved disposal site:A site for land application of wastewater or septage that meets
local requirements and is approved by the local health department.

Cesspool:Covered excavation in the ground that receives sewage directly from a
building’s sewer system. It is designed to retain the organic matter and solids, and pgrmit
liquid to seep into soil cavitie€esspools are prohibited in Kansaand are a high risk
for groundwater contamination.

Clear water infiltration: Entry of water that does not need treatment—such as rainfaI'II
or tile drainage through direct plumbing, unsealed joints, access ports and cracks—ifito a
wastewater treatment system.

Design capacity:Maximum volume of liquid a particular wastewater treatment systemyis

designed to handle. For systems that include subsurface wastewater disposal, capadity is
affected by system maintenance and the soil's ability to accept and treat sewage efflpient.
In filling out the worksheet, if you don’'t know the design capacity of your system, use
150 gallons per bedroom per day as an estimate.

Effluent: Liquid discharged from a septic tank or other treatment process.

Holding tank: An approved watertight receptacle for the collection and holding of
wastewater.

Hydraulic loading rate: The volume of wastewater discharged per unit area per unit
time.

Off-site disposal: Disposal of wastewater or septage over 1,200 feet from the farmstdad
or off the farm, such as at a municipal treatment plant or approved disposal site.

Scum: Floatable solids, such as grease and fat.

Seepage pit (dry well):Underground receptacle constructed to permit disposal of
septic tank effluent, treated wastes or clear wastes by soil absorption through its
bottom and walls. This is the least desirable soil treatment system.

Septage Settled, partially decomposed solids resulting from wastewater treatment in ja
septic tank.

Soil absorption: Use of soil contact in treating effluent to minimize its contamination
potential. Can be done through use of a conventional lateral field (trenches); shallow
ground, at-grade or mound absorption field; or by using a seepage pit (see above).

n-

Wastewater lagoon:A shallow pond of uniform depth used for treatment of domestic
sewage.




:.x

"UOII2NJISUOD JO 3w 18 193)J8 Ul Sjuswalinbal uonesedss 19aW 1SnW s|jam BunsIx3 "uoie|eISuUl [|oM Mau o) [e6a)||«
‘M| sesuey| sarejolA os|e adnoeld syl ‘a010yo Ysu-1aybiy e bunuasaidal sepisag :adA1 aogpjog

*[19M Wouy

189 06 uey) sss| adid
Wwa3sAs uonas|j0D
‘uonedyjiul Jayem

Jea|D ‘walsAs uoo9||09
10 yue) Jeau Buimas
‘paleall aq pinoys eyl
larem Jo sso| abexeaT

‘l9M WOy
199} 0G uey) alow adid
uonvd||0) Mue) Jeau
Buimas 1o uonenyul
layem Jeajd awos
‘palean aq pjnoys yeys
layem Jo abeyesa| sawos

‘IdM Wo.y
199} 0G ueyl alow adid
uoI198|0D Mue) Jeau
Buimas 1o uonenyul
layem Jeajd awos ‘jusw
-Yeas) Buipasu Jarem Jo
sso| abeyes| oN ‘Jusw
-1eal) Buipasau Jarem
-91SeM |[e 10} WalsAs
u0N23||02 WYBIBI_AN

‘|[9M WoJ) 183} 0G

uey] alow adid waisAs
uono9||0) "WaIsAs
uoI193]|02 10 Mue)

Jeau |l0s Jo Buimas

ON ‘uonen|iul Jayem
1ea|d ou 10 3NI JudW
-1eal) Buipasu Jayem
-9]SeM [[e 10} WalSAS
uono8||02 ybIsIe A

Ja2leMalsem
JO U030 'Z

"suolepuUsWIWOID
UOIeAIBSUOD Ja1eM
Aue moj|o} 1,uop pue
‘S)ea| ainixlj JO adueu
-aurew Jood ‘sainxiy
Buines-iarem oN

‘suonepusw
-Ww093J UoIeAIBSUOD
Ja1em awos Mmoj|o} Ing
‘S)yea| aInixlj JO adueu
-a)urew J00d ‘sainixiy
Buines-iayem oN

"SUOITePUBWILLIODa
UONBAIBSUOD I9]eM
BWOS MOJ|0) pue ‘syes|
2INn)xl1} Jo 8dueULBUIRW
are) ‘sainixiy Buines
-19]eM BaWO0S aneH

"suoljepusw
-W023J UONRAIBSUOD
191eM 1SOW MO|[0} pue
‘Syea| aInix|j Jo sdueU
-a1urew poob ‘sainixiy
Buines-1a1em aneH

asn 1a1ep\ ‘T

ALIINYNO

reflect current practices. For current recommendations, contact K-State Research and Extension.

5 INVY
24NOA

(T Yues)
MSIY HOIH

(Z Mue)
MSIY HOIH-AOW

(€ yue)
MSIY AON-MOT

(¥ Mued)
MSId MOT

u

‘'saonoeid Juswieal] Ja1emalsem pjoyasnoy J0) Yuel st InoA
0 ainbly pue 19aysyiom ay) a19|dwod 0] SaINUIW OE—GT INOge MO||V ‘G
"198Ys)IoM 3y Jo pua ayl 1e jeadde BulI0IS |[IBA0 UO SUONDBIIQ P
1 INOA, Japun yue|g a3yl Ul Jaguunu eyl Jaua pue (T 10 Z ‘S ‘v)
Jaquinu yuel, JINOA pull 0] pajaJid noA uondiiosap ayl anoge Y007 'S

(‘Ajdde 1uop 1Y) sallobaled Aue yue|q anes|
pue diyS) ‘pesiswie} JNOA U0 SUONIPUOI SBQLIISapIsagiey)
Juswialels ayl a|2J10 pue b 8yl 01 SSOJoe peal ‘pealswie)

InoA 01 areudoidde si1eyy 49| ay1 uo paisi| Alobared yoeas 104 g

'sabueyd ayew 01 Juem Aew noA ‘j1ouad e asn 'T

XSIY uoneuiwrBIuo) 13)eAA Bunjulig BuIsSassy Juawijeal] 19]eMalSes) ployasnoH

This file is for historical pyrposes onlgand ma

9 193USHIOM



‘2our]ISIp uoneledas Jo 199 0G ueyl Ja1ealb alinbal Aew saduruIpIo 8207,
‘M| sesuey| sale|oln os|e 9aioeld siyl ‘@109 ysu-1aybiy e Bunuasalidal sapisag adA1 aoejpjog

xI1am

wouj 198} 05 uey]
ssapdo|sumop 10 ‘|[am
woJ} adojsdn jesodsiqg

Jlom wiouy sdojsumop
199} 00206 [esodsI@

‘lam wouy sdojsumop
199} 00%—-00¢ [esodsI

‘lI9M wioJ) adojsumop
198} 001 ueyl

alow [esodsip wuej-uQ
‘AljIoe) Juswiea
redioiunw ui esodsiq

A|ddns Jayem

wioJ) aus [esodsip

layemalsem Jo uoln
-eJedas [eluozIIoH -

1VSOdSId ANV LNJNLVIHL

"Jamas pjoy
-asnoy Ul s|Io 1o asealb
10 [esodsIp aAISUSIXT

‘paresauab sy

Ng ‘pjoyasnoy wouj |1o
pue asealb Jo [esodsip
aonpaJ 01 }dwane

ON 'S|I0 10 asealb

JO [esodsip aunnoy

‘parelaualb apy| yum
‘ployasnoy woudj |10

pue asealb Jo [esodsip
aonpal 0} apew dwane
awos 's|io 10 asealb

JO [esodsIp [euoiseddQ

‘Buiysem
910}8q s|Isuain Bupood
wou) padim asealb pue

[10 "Jamas ol S|I0 10
asealb Jo jesodsip oN

SpIOS a|gereo|d -

‘s[edlwayd pjoyasnoy
pain|ipun;/palelusduod
10 [esodsip Auy “(Yaam
Jad suojeb) sreaiwayd

ployssnoy pain|ip

10 [esodsIp aAIsualxg

‘(oam Jad

suenb maj) sjealwayd
ployssnoy panjip

10 [esodsip a1eIapoN

EIS
uo pabireyodal ‘pasn Jaud
-1Jos 191 M\ “(Meam Jad
sjuid may) sjealwayod
ployasnoy painjip

JO [esodsIp |njated

"91IS uo pabireyod

-91 10U 10 ‘1auadYyos
layem oN (¥@am Jad
sdno ma)) sjealwayd
pioyasnoy painjip
JO [esodsIp [ewluln

(sjeaiwayd)
Spljos paAjossiq -

JUEIAS

ulI swall A|ng Jo esod
-sIp 1o (Aep Jad aouo
uey) aiow) 1un pesodsip

"WBISAs Ul

swall Anq jo resodsip
amI pue (aam Jad
sawn /—€) Jun jesodsip

abequeb Jo asn Juanbali4abeqgieb Jo asn a1elapoN

"WIBISAS Ul swiall

MAInq Jo [esodsip ou
pue (3eam Jad sawn £
ueyl sso|) lun jesodsip
abeqJeb Jo asn [ewluln

1910} Ul (supjdeu
Arejues ‘siadelp
a|gesodsip) swal Ajnq
JO [esodsIp ON "MuIS
uayomy ui Jun resod
-sIp abeqJeb Jo asn oN

SPIOS 9|0eaNaS *

ALITVNO

MANVH
dNOA

(T Yuel)
MSIY HOIH

(2 Muey)
MSIY HOIH-AOW

(€ Muey)
MSId AON-MOT

(¥ Muel)
MSId MO

This file is fpr historical purposes only and may not reflect current practiges. For current recommendations, contact K-State Research and Extension.



aQJ
22

(T Yuel) (2 uel) (€ yue) (¥ Mue)
OA MSIY HOIH MSIY HOIH-AOW MSId AOW-MOT MSId MO

<
o

i

This file is for higt

c

o

m ‘wa1sAs uondiosge |10S paurelurew [jom e Jo uondiiosap o) 9 199ys 1984 Jo 9 abed 89S,y

% ‘Aep Jad wooupaq Jad suojeb OGT e a1ewnsa ‘umouyun si WaisAs Juawiead) JInoA jo Aloeded ubisap § x«

_.u ‘uoobe| paurelurew ||am e Jo uondiiosap 1oj 9 19ays 10e4 Jo g abed aas,

£ ‘Me| sesuey| Sale|olA 0s[e aanoeld siyy ‘@d10yd ysu-1aybiy e Bunuasaidal sepisag adA} 8oejpjog

-

= »x A0edRed »x A10eded ubisap (‘wasAs siyy wouy
@ ubisap Jeau papeo] uey) ssa| 1e papeo) uanjye Jo jesod
« »x A10eded ubisap ‘Alddns dnxoeq ou 1nq WBISAS a|qe|rene -SIp 10} papaau SI
8 Spoadxe peo "Aluo] ‘Alddns Jamod g|gel@y  Ajddns Jjamod dnyoeg  uoobe| Jojemalsem
2 -lenb 1ses| 1e sabeino ‘Ajjenuue sabeino Jamod ‘poposU Se paAowal ‘popaau Se panowal e 1o uondiosge |I0S)
3 lamod 1o ain|re} WalsAS 10 saln|ie} uonelay SPI|OS YUM PBMO||0} SPI|OS YUM Pamo||0) walsAs
£ ‘Bujoe| asueuslURN ‘9oueUdIURW 1004  wesbold aoueualurely  weiboud soueusurep J1q0oJae pabexoed
) « Anoeded ubisap » A0eded ubisap mojaq ‘uolnelwl|

I aA0(e papeo| WalSAS papeoT “Jake| Buniwi| 10 13Yl0 10 Xo01paq ‘|l0S

2 "WIBISAS punowi 1o |elale| |I0S parelnies 0} (198} 0G palelnies 0] 189}  uey) waIsAs juswiean
£ pajie) 10 paurelurew 4, Aloeded ubisap Jeau  uey) aiow Yum [[amAIp  alow yum (Aejo ‘weo|  1aylo 1o yuel ondas
g Al100d “18ke| Buniwi| papeoT “1ake| Buniwi| 10) 198} ¥ ueyl aloufe|d ‘weo| ‘weo| }IS) S|I0S laye (jesodsip
8 10 Jayempunolb 0} 188} 0T 10 |10S pajelnies 01 Yyum (pues ‘weo| Apues) painixal-auly 0} -WnIpPaj aoeyns 1o ‘|[amAIp
€ ueyl ssa| yum [amAiag (199} 0G—0T Yum |[amAIp S|I0S palnIxal-asieond .. Aloededs ubisap mojeq 1o ud abedass ‘paq
£ ‘WIB)SAS abeulelp 3|11 O|IS  10) 198} ¥ UBY) SSB| YIM  UO 44xxWBISAS pUNOW 10 PBPEO| x4xWBISAS punowl ‘punow ‘jelare|)
s 10 pIalq "aoens 0] adid WaISAS punow J0 [eJale] [eldle| pauleiurew [|9ANO [eldle| paurelurew |9\ uondiosge [10S °
LL

g xx A0eded

g ubisap spasdxs peo xx A10RdRed

s SMoJLIaA0 Juanbaiy 10 ubisep paaoxa xx A10eded ubisep 4 Aloeded ubisap uey)

£ abexes| aAISSaIXT 4 Uuo0bh Aew peo7 ,'uoobe| Jeau o Je papeo| ,uoob SS3| e papeo| Luoobe|

m -e| paurejurew Aj100d paurejurew |9\ -e| paurejurew |9\ paurejurew |9A\\  uoobe| Jaremalsepn
k) ‘@oueu "‘@oueuUsUreWw

L -olurew pooo ‘aoe|d pooo "ade|d ul so|eg (‘waisAs unoA jo
2 ‘Iredals Jood ul ul sajyeg ‘papaau se ‘papaau se padwnd ued se pasn aq os|e
g ‘dojanap swajqoud [nun  Muel Jo ajnpayos aoueu padwnd pue siesh g—¢ pue sieak g—T Alans pinoys ‘uondiosqe
£ pawlopad jou aoueu  -ajurew palkejoq ‘abe  Alons 1ses| e paxoay)d paloadsul ‘abexes| oN [10S Se yons ‘Jusu
& -9)urew pue padwnd jou -Yes| umouy ON “uel ‘abeyes| ON Muel  "salss ul syuel Jo juey  -odwod [esodsip V)
m Mue] ‘sasso| abexeaT swuedwod a|buis wawuedwod aibuls  juswyedwod sidinN yuey ondas -
M ‘(9 abed uo panunuod) a1s InoA 01 Aidde ey sjusuodwod [eSodsIp pue Juswieal] 1a1eMmalSem ay] 199|9S
£ 1VSOdSId dNV INJNLVIHL

0T



9

tﬁi;l»tension.

"198USHIOM JO

d yoeq uo Buiquel s

21B|nJJed 0] [e10) SIY) 3N

V10l

‘9ouelSIp uoneledas palinbal 10} SBOURUIPIO [€20] 08U xx

"29vJIns pue| ay) 0] paldde saysem Jo uoneiodiodul aiinbal Aew sadsueUIPIO 207,

"19Ae|

Buniwi 1o |10S pajeinyes
0] 199} 7 UeY) SS9

xx APOQ Jayem aoseuns
10 ||]am Addns Jarem
WwioJj 198} 00Z Ueyl Ss9)
1o adojsdn uoneolddy

*18Ae| Buniwi| o
I0S pajelinies 0] 199} ¢

uey) alol\ ‘(spues ‘weo)

Apues) s|I0s palnixal
-9SJe0) "92IN0S Jajem

*18ke| Buniwi|

10 |I0S pajeinies 0} 199}
9 ueyl alow yum (sAejo

‘weo| Ao ‘weo| ‘weo|
)|Is) S|l0S painixa)-auly

1o -wnipa|y ‘Apoq Jsrem
22BLNS 10 ||oM Aue wo.j

woJ) adojsumop 199} adojsumop 183} OOt 1Se9|

00¥—00€ uonealddy

1e |10S 0] uoneolddy

*Aj1oey uswieal
fedioiunw e jesodsiq

Jayempunolb o}
Uidap pue souelsip
uonesedss ‘s|l0S ¥T

"IA/210€/1e6 000°'0€

uey) aIoN "dlIS 1k |I0S
palelnies 10 palan0d-MOouS
‘Uazo.4 ‘woalsAs abeurelp
aoens 0] adid 19)1n0
ybnouyi 1o a1s panoidde
-uou Je jesodsiq 1a|ney
abejdas panoidde-uoN

"1A1a10€/1e6 000'0E Uey

SSa7 4 uonelodiooul

ou yum ayis panolidde 1e
uoneoidde pueT “Iajney

abeldas panoiddy

"1Aja10€/1eb 000°0E
uey) SSa7 4'Sinoy

2 uiyum parelodioou|
‘awl} uoneoldde 1saq
1o} pauue|d buidwnd
yum aus panoidde je

uoneoldde pueT “1ajney

abeidas panoiddy

Aoy

uswieal) redioiunw
1e [esodsiq "1a|ney
abejdas panoiddy

[esodsip pue
Buidwnd abeidss g1

1VSOdSId 39VdINNd XNV.L ONIATOH ANV 39OV1d3S

19]eM3]SEM
J0 abueyasip aoeuns

10 j00dssaa Auy |oodssaD 2T

‘papaau
Buidwnd juanba.4

‘Alrejnbal paxoay2 10u

JusW :Sasso| abeyea| [ewiuiw

-oor|dal Jo Jredal JO paau Sey J0 Saulll e MO|LI9A0
ul yue] 'sasso| abexea Aew 3uey Buip|oH

‘obeyes)

ON “Alenbal pa)oayo
Syue] ‘awn uoneoidde
1S9( alepowwodde

0] abeli0ls JuaIoINS

‘obexea| oN ‘Aje|
-nBaJ paxdayd syuel
‘lensd1ul Buidwind pensn
10] Aloeded ssaox3 yuel BUIPIOH 'TT
‘(g abed wodiy panunuod) aus InoA 01 Aldde 1eyl siusuodwod [esodsip pue juawieal) J181emalsem ayl 109|9S
(panunuod) TYSOdSId ANV INFNLVIHL

(¥ Mueu)
MSId MOT

(€ quel)
MSIY AON-MOT

(2 Muel)
MSIY HOIH-AOW

(T Yues)
MSIY HOIH

22
o<
>

This file is fpr Ei:stoxri Lal purgoses only and may npt reflect cufrent practices. For current recommendatjons, contact K-State Re



This file is for historical purposes only and may not reflect current practices. For current recommendations, contact K-State Research and Extension.

Diagram of Wastewater Treatment System

Show the location of the elements of your wastewater treatment system. Be sure to indicate distances
and special features of system to allow locating parts of the system which are underground, and any
water supply wells or surface water bodies which are located nearby.

Example
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What do | do with these rankings?

Step 1:Begin by determining your overall household wastewater risk rank. Total the rankings for the
categories you completed and divide by the number of categories you ranked:

* *Carry your answer out
dIVIded by equa|s to one decimal place.

total of rankings # of categories risk rank
ranked

3.6—4=low risk 2.6—-3.5=low to moderate risk 1.6—2.5=moderate to high risk 1-1.5=high risk

This rank gives you an idea of how your household wastewater praatieesholemight

be affecting your drinking water. It should serve only &erg general guide, not a precise
diagnosis.Because it represents averageof many individual rankings, it can mask any
individual rank (such as 1's or 2’s) that should be of concern (see Step 2).

Enter your boxed household wastewater risk rank on page 1 of Worksheet Bater you

will compare this risk rank with other farmstead management rankings. Worksheet 8 will

help you identify your farmstead’s site conditions (soil type, soil depth and bedrock characteris-
tics), and Worksheet 9 will show you how these site conditions affect your risk rankings.

Step 2:Look over your rankings for individual activities:
sLow-risk practices (4’s)—ideal; should be your goal despite cost and effort
L ow-to-moderate-risk practices (3's)—provide reasonable groundwater protection
*Moderate-to-high-risk practices (2's)—inadequate protection in many circumstances
*High-risk practices (1's)—inadequate; pose a high risk of polluting groundwater

Regardless of your overall risk rank, any individual rankings of “1” require immediate
attention. Some concerns you can take care of right away; others could be major—or costly—
projects, requiring planning and prioritizing before you take action.

Find any activities that you identified as 1's and list them under “High-Risk Activities”

on pages 6-7 of Worksheet 9.

Step 3:Read Fact Sheet Bnproving Household Wastewater Treatméngpu haven't already. Con-
sider how you might modify your farmstead practices to better protect your drinking water.

The Farmstead Assessment System is a cooperative project
F ARM .A .S YST of the Cooperative Extension Service, Kansas State University,

Farmstead Assessment System and the Kansas Department of Health and Environment.

Project coordinated at Department of Agricultural Engineering, Cooperative Extension Service, Kansas State University, Kevin Herbel, Coordinator.

FarmeAsSyst team membersglohn S. Hickman,Extension Specialist and Environmental Quality Coordin&ievjn L. Herbel, Extension Assistant,
Farmstead Assessment Syst@anny H. Rogers Extension Irrigation Engineer; a&l Morgan Powell, Extension Natural Resource Engineer.

G. Morgan Powell Julia M. Greene
Extension Natural Resouce Engineer Health and Environmental Analyst
Kansas State University Department of Health and Environment

Adapted for Kansas from material prepared by Jim O. Peterson, Enviromental Resources Center, University of Wisconsinaixtelasios C.
Converse, Department of Agricultural Engineering, and Jerry E. Tyler, Department of Soil Science, University of Wisconem-fdatlie

Wisconsin and Minnesota FarmesA«Syst programs. Kansas FarmeA«Syst development supported by the National Farmstead Assessment Program.
Review provided by Diane K. Coe, District Hydrologist, SW Kansas GMD #3; Wichita/Sedgwick County Department of Community Health; Ri-
chard D. Black, Extension Agricultural Engineer, Kansas State University; and the Soil Conservation Service.

This material is based upon work supported by the U.S. Department of Agriculture, Extension Service, under special project number 91-EWQI-1-9293.

Publications from Kansas State University are available on the World Wide Web at: http://www.oznet.ksu.edu
Contents of this publication may be freely reproduced for educational purposes. All other rights reserved. In each case, credit G. Morgan
Powell, Household Wastewater Treatment, Kansas State University, August 1998.
Kansas State University Agricultural Experiment Station and Cooperative Extension Service
EP-47 August 1998

It is the policy of Kansas State University Agricultural Experiment Station and Cooperative Extension Service that all persons shall have equal opportunity and
access to its educational programs, services, activities, and materials without regard to race, color, religion, national origin, sex, age or disability. Kansas State
University is an equal opportunity organization. Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, as amended. Kansas

State University, County Extension Councils, Extension Districts, and United States Department of Agriculture Cooperating, Marc A. Johnson, Director.






