TECHNICAL NOTES

U.S.DEPARTMENT OF AGRICGULTURE SOIL CONSERVATION SERVICE

TN - BIOLOGY NO. 18 Boise, Idaho
' March, 1984

ASSESSING WATER QUALITY FOR AGRICULTURE, FISHERIES, AND DOMESTIC USES

This note is a guide for determining the suitability of water supplies for
their intended use. This includes ground water developed by wells or
obtained from springs as well as surface flows. Uses include domestic,
livestock, irrigation, and aquaculture.

The significance of water quality parameters is explained; recommended and
permissible limits for the intended uses are given; and sources for water
analysis are provided.

For further information on agricultural nonpoint source pollutants (sedi-
ment, nutrients, animal waste, pesticides, salts) and their effects on
water of the United States, see the Water Quality Field Guide, Soil Con-
servation Service, 1983,

The idea and some of the data gathered for this tech note is credited to
Dave Jones, Environmental Engineer, SCS, Bozeman, Montana.

INDEX
Subject ) Sheet Color
Water quality Parameters and Their Significance Blue
Wétér for Human Consumption and Use : Yellow
Water for Liyestock and Poultry Beige
Water for Irrigation | White
Water for Aquaculture and Fisheries Pink

Labs for ‘Analysis : Green



- *syood bujueeq
—uoJoq jo
bujaeyjeom:

SHUVWIY . . JLVOIONI AVW
- - SNOILVYLNIONOD
IVASANA

€l jo | ebed

*sdouo
OA|}|Suas
uo 4904j}0

o1x%0)

*e}set ojqe
~uo| 408 q0

103443
3SUIAQY

»:o_+wm

~14d] wisy

Buo} Joy
/6n 06L

asn 4o
SLIWIT

* Jeyjoue

o4 o|xo4 oq Aeuw edAy juejd euo
Joj wnujido s feyMm *|/bw p*Q
o4 |/Bu ¢*0 A)syeu|xosdde wody
sobued pue edAy juejd yoee y4m
SO|JBA UO|4BUILUSOUCD Wwnu|4do
oyl ..E:Eﬁ+no.o>onc A4yb s
Ajuo SUO|4RULUBDUOD LR D]XO4
A|bujpesoxe s| 4nq ‘yimoub
4ue|d o4 |ej4ussse s| uo.og

) - esolied
uo|}dJospe WN|poOs MO| 48 UGA®

. pJdezey Ay)]jqeswded e jueseud
Aew sajeuoquediq u] yby S| 4oy
Jojea L|es mo] °seb ep|xo|p
uoq.ed OSBef6Jd puUR ©fBdS

WJo} S©[4]||o8} Jojem |ewJsyy
~00b owos pue sJe||0q WeayS

u] wnjseubew pue wn|djed j0
sejeuoqaedg *Apjujjeyje esnp
-0J4d 84PRUOQUED PUR G4RUOGJRD|G

. _.vo+r_og Hd
S| ejeuoqJed puR 64RUCGJIED

~1q usemjeq sdiysuolieioy

*s|eieu
Areoy ewos jo Apjoixoy ey4
04 pue sebueys Hd Of Jojem
30 Apjordes bujaeysng eyt

30 eunsesu @ s|. Apjujjed|y

*ep|xoJpAy pue ‘sejeydsoyd

‘apeuUoqed|q ‘apeuoqaed

JO SLUNOWE OA[4R|6J B4} 4O

/6w 00y of 0 Jojed|puj ue s| Agjupjeyjy

_uuzmmmzooo TVIWHON

ONVOI4INOIS
40 NOILVHINZONOD _

,4momv:_m jedjojunu
uj juesedd °s||os pue

-$%90J4 WoJd} peAjoss|q

, *u0qJed djuebdo jo
| UO[}BPXO ‘@yjWOjop pue
ouUO4SeU|| S@ Yons SO0
.‘mo+o=oauoo uo Jesem uj

ov_xo_v,coagco 30 uojjoy-

*Aypugiedje eonpoud osje

Aew s|ejdejen ojueb
~JO U}R4JIO) *UO|4N}OS
U] SUOjUB Ujefded }O
-gouessadd ey4 Aq.pewdod

3SNVD 40 30MNOS .

(d) uodJog

(Afupeyie)
(£00) e4eu0qJe) pue
(SODH) 8jeuoqJed|g

~ (€00®D)
se) Apjupeyy

ALy3doyd WOISAHd
¥0 IN3INLILSNOD

JONVOIINOIS MIZHL GNV SHILIWVMV ALITVAO MILVA - | SEvL



*uoj4nijod *7/6u
_®|q)ssod 001 ueus
0 Joy Jojeoub
‘=0 |pu| poob suol4
{s|jos Aq *SOLSEM  ~-RJ14USDOUOD
peAowsd. jou ojuebuo >a. uj-e4sey
S| eplae|yD uoj4n|jod Attes
o *Aplillqe
~ouued |jos uo
" uo| unjpos
40 joedu|
8yl Jejynqg »
T TR T *Bujqun|d
30 sseu UlY4 M
" pdey oij4 o4 " @|eds jo
SeRq|4uc) dnpj|ng
SYUVWIY  3LVOIONI AVW $103443
. -~ SNOILVYLIN3ONOD 3Sy3AQv
VASNNN

€1 3o 7 obed

/6w 05z

asn 40
SLIWIT

*Suo|jeds

~ueouod Jeyb|y Aq pesoesje oq

/6w 001

J\QE,vwgvczc,

JedeAss o4 Ol

JONIHYUNOD0 “IVWHON
40 NOILVYLNIONOO

Aew Aeyy “uenoMoy foA4|suss
oS jou ote sdosd |enuue 4soy
*SP|J4O|YD SO SUO|}LRULUSDUOD
xo_ O4 OA|4]Sues oue spue(d

{ejuussed Apoom ueyqo pue .

sdouo eed} 4sol °L/bw 06T
pesoxe jou p|noys Juejuod
Sp|JO|YD 4BU4 pepuUSLWODSY
S| 41 °Jejem jo AplAjgoe
©A|SOJ4U0D B4 eseeudu] Aew
un jssubew pue wn|do|ed y4|A
peu|quod usyM *J4ajem o}
ajse} Ajjes oAb |/Bu Q0L
JO sse@dxe U| si|es 8p|JojyD

* 4O} BMYOOLS

Jo uojjebjad] Jo) dojem
J0 AL[11qel|ns uo jooy4e
ou sey Ajjensni °ssed
—0.4d AJopouoxe Jdjeyl uf
Adesseoau oq Aew pue euey
ol4enbe Jeyjo pue ysi|j of
spunoduod |edjueyd Auew
30 Ap|D|X04 8Y4 SEONpeJ
wn|o|e)y (°*sseupdey

e05) *Bujunsuoo-deos
faajem Jo seo|ydedoud
bujwioy-ejeOs pue sseu
-pJey ey} Jo 4sow sesne)

JONVOLINDIS -

*seujdq |e|a4snpu]

pue ‘JoyBM BES ‘Saljuq
$usjoue u| sjunowe ebuej
‘u] punoy pue obeMmes

uj yuesedd °s|[OS pue
SH004 WOJ) POA}OSS|Q

*JojeM oS
u] se|4|4uenb abue| u)
Juesoud s| unjseubep
*sduU|Jg SWOS U] SO+
—-uenb ebue| uj punoy
‘eJe wn|sauSew pue
unjojen cunsdib pue
‘64 )|WOJOp ‘uUOLSEW] |
_wod) Ajfeloedse 4nq
f$)004 pue sjjos ||e
4souwje wody peajoss|qd

3SnNv¥d 40 304Nn0s

(12) epldojyd

(W) un)seubel

pue (eD) un|o|ed

ALY3dOdd WVIISAHd

¥0 LN3NLILSNGO

.

(Penujtuoy) IONVOIJINOIS WISHL OGNV SYILIWVUVA ALITWNG ¥3LVM - | 3@Vl

T



“soysem
‘jewjue Jo/pue

suewny wo.j
uol4RUWRLUOD

Aftuyjes
$$02X3

SHHVWIY  FLVOIQNI AVW

SNO | LYYLNIONOD

WASANN

€1 40 ¢ ebeg

*uoj4eeused
4oe4U0D
JejeM AJow
-]4d Joj esn
Jajem syjulq

$103443
ISUIAQY -

*SOSBOS|pP 2{QeD|UNWWOD O UO|SS [
—~SURJ4 OZ|W|U|W O} pepUSWWOISU
oJe s}|w|] °4uesedd oq osj|e

Aew suws|uebuo o|useboysed jeys
moys o) wsjuebdo JoGyed|pu| ue se
©AJeS B[J8loRq WJO4| 0D |eded

, *JejeM U| Suojue pue SuUO|4ed
uje4ded Ajuo jo :o_+ug+=oo=oo oy4
S| YOIym ‘ALjul|eS Se ewes oy4
‘4oU S| enfeA s[yYyl °*Sp|ios

- pepuedsns sAowed O4 peJat||}
ueeq Apeedie Bujaey o|dues ey4

o~

‘sseuldp o} vm+ugoau>o ueeq sey

sjdues Jejes B USYM Ljo| enp|sed

: ’ 30 Jyblom oYy Aq pejuesedded
©U4R_ J84EM U| SP|]|OS POA|OSS|p

1e404 oyl

4nq ‘Ajqeebueyodeiu]| pesn

eJe sow|4ouos GAL|u]|es,

- pue ,Sp]{0s PeA|osS|Qu

*ojqe||eAae sem Ajddns Juey4o
OU UBYA JBLBM YDOLSOA] |

pue Bu|ju|Jp Joj pesn ueeq
eaey |/Bu Q00| Bujpesoxe
SUO[4RJLUSDUOD Y4 |A JOLBA
fUBAGMOH *Sesn jsol Jo}
o|qeydeooeun Aj|edouab

s| |/6w 000| bu|pseoxe
SP||OS POA|OSS|P U4|M Jo4eM

/6w 00g

JONIYYNTI0 TVWHON
40 NO| 1VYLNIONOD

asn 40
SLIWIT

JONVOI4INDIS

*A|4204400U]

*fuUsWaJIOXe (uewny
Bujpnjouy) jewjue
. pepoo|gq-wJes ||y

. *Jejem ey4 u|

uol4njos u| S| 4ey4
s|ejJejew ||e sepn|ou|
*S|]0S pue S¥}do0d

woJdj poAloOSS|p sfuent
~14su0d |edeujw Ajse|yd

3aSNvO 40 32uN0S

wJo4| 10D |ede4

s1(enp|sed
o|qedes|14)
(sal) splios
PoA|OSS|Q |B4O0L

Ald3dodd IVOISAHd

40 LIN3NLILSNOD

(PenU{Lu0D) 3ONVOIHINOIS ¥IZHL ONV SH3LIWVEVA ALITVAO ¥3LVM - | 378Vl

—



*SSeUpJRY ©42UOCQJEOUCU Pe]|BD S|

. SIy4 O ssedxe u] sseupJey Auy

*sseupJey ejeuoques pe||es

) S| ©4RUOQUED pUR ©48UOGJEd|q

. o : 8y} 0} 4usjea|nbe sseupieH
- . *(JOpJeYy SOWOD6q JOLRM SE-

Ajqedep|Suod sesesJdou| Su|xol *sseup.Jey
_ |edoAes O} edueys|sed }O pjo esned os|e s|ejeu

-yseday} ey} ‘ysyy so4) °sed)d ©l1eyje ey4 sepiseq
*pajeoy ueym : . pue ‘suajesy JajBM ‘SUS]|0Oq SUO|48D O] |efoum
ojeos sw.oy . u] ajeds suJoj pue ‘sqni 844 |1V cun|seubeuw
faeyqe| oONp ~ =y4eq uo pund deos si]sodep pue unjojed> o} enp
eonpoud jou . ‘wioy’ || |M Jeyse| e eJojeq- : m. sseupJey eyj ||e

- 1114 deos /6w 006 of 06 deos seWnsuod Jojem pJeH AlJBou Jejem 4souw u] £opeD se sseupJeH
* [ njudgey

4ou Ajjedeueb s| ||os ey .

uj epldonj4 °sjewjue Bujzesb .
.pue sjue|d of |njuiey eq ued
séoeydns jue|d uo epjJoni4
*eunjedodues Jje ey4 uodn
bujpuedep ‘wnujjdo s| |/Bw L*}
O} 8°0 “*{enp|A|pu| 8yt o
At111914deosns eyy pue ‘pauns
. ~u0d .JefeM Bujyujap jo junous
ey “‘pIly> eyt jo ebe eyy
‘eplJon|} }O UO|}RULUSIUOD

*4 01°69 30 ‘ ey} uo Bujpuedep ‘yjesy ‘ © *epjJonjy

eJngeued ‘ 8y4 jo Bujjyfouw esnes . O uojjedjueouod

-wey A|jep : . Aew 4] 4nq ‘uo|4ed|4|d|ED pspusuoded ey} ueyy

*S|soJo unujxew - . |eweus. 4o pojued eyj Bulunp " edou ujejuod sbujuds

. -njs obesoAe je poeunsucd S| JojeM eyf Ueym WJBA pue 4Oy JSOj

*sJejem jewdeyl Ieyued Z1/6u g°| /6w 0} o} 0j°0 ‘ueJp]|yd u] Aedep yjoo4 *S|]0S pue S)o0J4 jsou

. Jo eouep|ou| ey4 seonped wouj se4jjuenb epnuju
Jajem Gulyujap u] eplJdon|d - of ||eus =_”vo>_0mm_o. (d) epjuonid
SWEVWIY  JLVOIONT AVK 5103443  3sh 40 FONIUUNDD0 WWUON : FONVOI4INOIS 3SNYD 40 30MNOS »Pmmmomm IVOISAHd
, : : © HO0 IN3NLILSNOO

SNO | LVYLNIONOO ISYINAY  SLIWIT 40 NOYLVYLNIONOD
TVASANN . o S

€l y0 ¥ ebed ) . ~vo=:_+:mov JONVOIJINOIS HIGHL ONV SHILIWvHVd ALITVAO ¥3LlvM - | 378Vl

s

e —



‘oujjeily PpIOY

14

0
sjjun Hd

SHIVIWIY

“*So4SOM
[eJou|u
.pPloe eyeo|p . " emoj
-u| S}jun ooy Jo
¥ mojeq o0op }| eAlS
senjeA Hd -04400 JojBM
)
So|48yisey
3LVOIONI AVW $103443
SNOILYYINIONCD asy3Aavy

TWNSANN

€1 jo ¢ ebed

ybly gsqqun

*oyep| u] sJejem jsouw

Joj |ewdou s| pue o|qejdedooe

S| G°8 pue (°9 uoemjeq ebue.
Hd v c*Jogem Bupsujap jewjue
J0} se ||om se o] | oiienbe ueyjo
pue ysj|} O} |efuswjiiep eq ued
ybly a0 Mo} Jo suejem °s|ejouw
%oeL4 OS|@ ABuw SJegeM ouj|ey|e
461y $nq ‘Hd Bu|seeuoep yi|m
seseoudu| A||edoueb Jojem jo

" $SOUBA|S0JUI0) *Aylploe Bu)
-SROUDU| ©jousp 0°*L ‘Ueyl . aeMO|
senjeA *uo|4n|oOs e 30 Ay
~-jedgneu sered|pu] 0°L jo Hd ¥
*suo| ueboupdy ay4 jo AgjAj4oe
8yl Jo eunseouw e S| Hd eyl

68 ,
-G*9 sylun Hd 6 04 &

*uojjeJder

bujanp edesse A||peed

I11M 4nq “sBujuds pue s||om
jeudsyjoeb owos u) juese.d
oS|IV *S|||jJojulm |ejoy
pue |ejjsed JO esned uOWWOD
e s| pue spuod 30 wol4oq
844 4@ Seje|nunddy  *ey)]
-piiM oyjenbe Jeyso pue ys|4
© 4sou o4 puezey wuaei-buoj e
eq ued *|/bw GO* 4o ssedxe
u| ueym eysey pue |/bu |
©A0QRe UO|JBJLUBDUOD U] UBYM
Jopo 8| qeuo|4defqo sesne)

asn 40
SLiRIT

30NIYANDTI0 TVIWHON
40 NOILVYLN3ONOD

3ONVOILJINOIS

- ‘sejeuoqJe)

*Hd eayy es|ed
sejedoq pue ‘sofed|||s
‘sejeydsoyd pue ‘sep|x

-o4pAy “seseuoqJed)q
*Hd Jemo|
6P|XO|p UOQJeD So.) pue

‘si|es Bujjeasush
-ploe ‘sp|oy

(Hd) Ayjaqqoe
uo] -ueboapiH

*saye|ns

30 uo4onped eyy

woJj pue Suojl4|p

-Uod D|qoJerue Jspun
jejaejew ojuebio g0
uo|4|sodwooep [eangeN

(s%H)
opi}|ns ueboupiy

. 3sSnvD 40 30uNn0S AL¥3dodd TWDISAHd
N ) Y0 IN3NLILSNOD

(Penuyiuocy) 3ONVIIJINOIS HIZHL-ONV SYILIWVHVd ALITVAO Y¥ALVM - | 378Vl



*bu)

. -ujeys pue _
‘es|RJOUW  BfSR| BiqR N
BujJaeeq-uod] -uojfos[qo /Buw ¢*0

. f

SHYYWIY  3LVOION] AVW S103443  3sNn 40

SNOI LVYLNIONOO ISHIAQY  SLIWIT-

TVASNA . -

€1 Jo 9 ebed

*1/6uw
 €°0 UBY} BJOW SUO||BILUSDUOD 4B
si116 ys|} ybnouys uebAxo jo
ojesdn y4|m swejqoud esned || M
*1/bw } eroqe ey|| ol4enbe uapem
-4yseu} o4 dIxol - *Ajddns uojem |
wo.4) peAowe.d A} feo|wuode eq
Jouued suoj4eJdjusduod ybjH
‘uoljedi| |} jo Bujjiies Aq
PoMo] |0} ‘Jeiem 8yl jo uol4
—ouor AQ JOLRM WO} pOAOWS.
‘ oq AeW UOJ| *SUOUSLLOS
Jojem m+ou_—_m|om=c:oxo.
Jo uojjeuedo fueyd]}je eyt
Y4 |M suspdeju| os|e hew uod|
OA|sseoXx] °y4|eey debuepue
40U Op 4nq ‘e|Jesdeq UOJ)
30 yjmoub JoAey pue ojsel
juesea|dun esned sejl4|juenb
Jobaey *|/bw ¢*0 pseoxe
40u pinoys usyjeboy eseu
—ebuew pue uodi °*sessedoud /
Joylo pue ‘eungovinuew es) ‘
‘Bujyoeejq ‘Bujeip *sebe.sreq
‘Bujsseco.ad pooy Joj o]qe .
~uo|4oefq0 °uMoJdq Ys|pped egbeujedp SU|l *qusll

sjlsuesn pue Aupune| sujess - —djnbe ueyjo pue ‘sdund
1/6u C*0 ynoge ueyy oJow - esed|d uod| wouy
/6w Of o4 10°0  *4ueW|pes. UNOIG-YS|PPS] Of . POA|Jep ©q Os|e Ael
SezZ|p|X0 Josem punoab u) © *§]]OS pue S¥o0J ||e ‘
uod] ‘J4je o4 ednsodxe ugQ 4soufe wody peA|oss|d (e4) uod]
3ONIHUNOO0 TWWHON JONVOL4iINOIS - -3SNVD 40 30¥NOS AL¥43d0dd TWOISAHd
40 NOILVHINIONOD o . YO LNANLILSNOD -

(penujiuc)) 3JONVOI4INDIS HIFHL ONV SHILIWVHVd ALITWNO muw<3 -~ | 37avl



*pPlel} ou}. u|
peJnseow
A]|se3

*A41 ] |qesudad
110S }0.SSO]|
ajes|puj
sen|eA ybjH

.mo_o_+uon,__0m
uo wnjseubew
pue wn)o|ed

sede|ded unjpos

 SNUVHIY

JLVOIONI AVW $103443
SNO| LVYLIN3ONOD 3SY3IAQY
TNSONN
€1 jo [ ebed

asn 40

sliwin

*Apoq Jajem ueA|b
@ JOJ JUBLSUOD @ A|jensn

S| SQL pue Ap|A|4onpuocd

ueemiaq djysuo|sejoa oyl

 *}UB4UOd Sp||OS pOA|OSS|p
le4of ey4 seuw(f g°| of 0°I
. Ajjedeueb s| §| “Japoujpued

Jed soywoud|w u] peunseou

ueyy °*sjueni|jsuod eyt jo
uojjez|uoj jo eedbep eyt pue
ednjeJedwes YtLlM sejJeA S|yl
. °SP1 oS peAjoss|p [e4of Oy4
0O uo|jeu|xoudde poed|pu] ue
S] puUB JUSBJUND D]U4O0|®

ue §onpuod o} Ajy|oeded

S ,J04BM By} JO jUsweJINSLU

R S| edueionpuod o]} |deds

_ wo/soyun
000‘] o 06

*SUO| ||OS pue JosRM

40 ebueyoxe uoj4ed 8y4 jo

uoj4o|pouad eS| 4| *y4Moub

4ue|d syoejje pue y4|4

| 1OS seonped Ajjensn (ew||)

SUO |4 BULUSOUOD JusWS|e YfJdBe

sule)i|e Mo yi|s psulquod

uojfeJstueduod wnjpos yb|H

FONIHYNOO0 TIVINHON A0NVOI1 SINOIS
40 NO{L1VHLINIONOD

f

*Jo4RM OY4 U]
S|eJoujw peA}osSs [

*(1/ben) Jey|| Jed

.. spuejeajnbe)y|lu u|

pesseJdxe ede suo|4
-RJLUOOUOD BY4 eJeym

[(OHd-p°8)+1]
T/(BW+BD) A /YN = HVS

_suojtenbe eyy Aq peujjep

S| ¥VS peysnfpe eyl

3snyd 40 30UNOS

*J0GC 8 soyun Jo
*J06C B 9-01 X soyuw
40 *0.6C 8 (Ol X
*0°3 = *puoy £ds
¢*0*3 se pesdoded
seu | Jeuwos

(*puo) °*ds)
eoURLONPUOD -
0}4100eds

(¥vs) oliey
uo|daosqy

unjpos peysnfpy

AlY3dodd TWOISAHL
¥0 IN3NLILSNOO

(Penu14uod) 3ONVOIJINOIS ¥ISHL ONV SH3LIWVAVA ALITYNO ¥3ALYM - | 378Vl



*eyses ojqe

~uoj4oefqo fdup .
_-unej sujeys |I/6uw <00

mgwfmz w_+moEoo "e /6w 00g

*syo04 Aue
—fusuipses Y4
uoj4e|o0ossy

SHIVWIY Mh<o_oz_ﬂ»<z

SNO 1 LVHLN3ONOCO

TVASAND

. €1 jo g ebed

*suewny
U0 400448
ol4deyse)

$103443
3SYIAQY

—n_\mEOmN

asn 40
SLiWI

JONZUNDOOO0 “TVWUON
40 NOILVYLNIONOD

*pajeJdsjoL

eJe seJniee) ofjqeuo]yoofqo

" 4] pesh eq ued pue y4jesy
Jobuepue fou Op SUO|}eJ}USDUOD
Joyb|H e*suosesed o}jeyjsee pue
ajses Joy |/Bw ¢*0 peeoxe jou
pihoys Jeyjebos eseuebuew

pue uod| *uje4s ¥OR|q JO
UMOJQ-YNJep SOSNe) *uoJd) Se
seJdnjee) o|qeuc|ioefqo awes

*yoo4senl| Aq

pejeJe|Of ©48 SUO|}RJLUSIUOD
ybiH. °*s|10s ewos uo co_hwm
~]JdJd] JOJ JBYBM JO OSnh U]
Aew SuOj4RJILUSDOUOD B4R} |NS
yb|H <Ajddns uajem poz]

~{eJoujW SSI] B 4O SOUBSQR SY4 uj-

Bujyuiap Joj pesn ade ajey|ns
{/6w 000%) se yonw se Bujujesucd
sJajem oj4sewoq *|)/Bu 005

" o4 dn sjes poJdep|sucd s|

, " 4nq ‘4o0)j0 OAlLEXR| B
oAry Aew |/Buw 0GZ eAoqe suoji
-RJjusduc) “°.oibM OF a4se}
Je44|q SeA|D suol Jeyio yiM

, uoljRU|quOD U] 848y |Ns ‘Sjunowe
/6w 001 o4 | - ebdae| u| °sJo|joq wea}s

U] ©]edoS pJdey SWIO) UN|D|ed
Bujujeiuod Jejem u| ofey|ns

JONVIIJINOLS

*SJoLeM

PIo% U4|A pue

4uajuod uoda] ybJy
‘y4|M pajeloosse
uey4o sejtjjuenb

- ebaeT]

*uoly

S uowwod se JON
*$|]0S pue SO0
owos Wwosj poAjoss|d

.wm+mc= jeja4snpu]

- uj 4uesead Ajjensn
*spunoduod 4ny|ns Jeygo

pue ‘sap|}|nS uodl

‘unsdAb Bujujesuod sjjos
pue S$>300J Wody poA|osS|d

(uW) Omocmmcwz

(Y0s) oyeyIng

Isnvd 40 304N0S AL43dodd WOISAHd

d0 LN3NLILSNOD

(Penuj4uod) 3ONVOIJINOIS ¥ITHL ANV SHILIWVEVA ALITVAO ¥3LVM - | 376Vl

-~

B



*jeje) oq Aew yosjym sjueju] uj
(uS®1qeq- en|q,) e]weu]qo]|Bousyeu
3o edAl e esned Aew N se |/Bu 0
; ’ ¢ , 4hoge uey4 edow jey) eduepjAe

_ S| e4eyl °sJopo pue sejse}

*ypmodb I o] qeajsepun oonpoud yYs|ym
.eeble ‘ . ‘susjuebio ueyfo pue oeb|e ’
OA|SSED ’ 30 yymoub sebeuanoous afeu|N .
. -X® ©sned . , . SN se |/Bu Q] peeoxe wop|es . _

*uoj4n|jod : Aew fsaopuo . . JoLeM pagn|jodun uj suo|4 > " *N se CoN+EON
"7 ojuebuo " -s|p poolq ‘ ~4LUGDUCD O4BJL|N’ °SJejjnbe : se pajJoded
8| q]ssod . Adedo *esn ©|OYym 4O-JOU pue S||oA |enp . uoys (SON)
eyed|pu| Aew cuoj4ez|||jJtey -duwey do] O|jselop ~IA|pU] jO D|jS|JajdeiEYd> © . @yld4]u sepn|ou|
SUO|JRULUBDUOD . - OA$SOOX® JO ~oAep Aeu Jo} - Al |eJoueb o648 SUO|4BJLUSIUCD . *Su8Z| | | 4404 . uess0  *(N-SON
OA|sSe0X3 sagsem ojuebuo spueyu|  1/Bu ] /6w Q| o} 01°0 YyBJH cuo|4n|jod ysebbns : |edjweys pue ‘|jos U244 |JM oq OS|@
Aew ofeusore |@d0) oY} -ueyy . ~u] .sojedi|u ‘ebemes - Aew ‘N se pejJodod
Jogeedb yonu suojjespusouc) “uepjew ojuebuo bujheseq - ¢(SON) ©4BJLIN
SHUVW3Y  ILVOIONI AVW - S103d443  3Sn 40 FONIUYNOOO TVWHON . FONVO14INDIS 3SAYD 40 304NOS ALY¥3dOo¥d TWOISAHd

SNO1LVMLINZONGO 3ISHIAQY  SLIWIT 40 NO1LVHLNIONOD - o , \ ¥O IN3NLILSNOD
TYASANN : . . : ‘ , .

€1 40 6 ebed . : , (penujiuo)) moz<o_u_zw_w HI3FHL OGNV SYILIWVEVYd ALITVAO ¥3LYM - § 378vi



*Spep peyd|uysed -
. . nsz_vOm.co.chmLca o4 |njugey g

. : . eq Aew |/Bu OLZ ueys Joypoub
. o ST SUO|4RJLUSOUOCD WN|POS °*SUOC|4B.Y -
o S -ueouoo aeyb|y Aq peydejie eq
Aew Aoyy ‘aoAemoy foa|l|sues
os jou ede sdosd |enuue 4SOy

*WN|POS 4O SUO|4B1LUBIUCO _ .

MO| O} OAl4|Sues oue sjue|d - . s ’

Jejuuesed Apoom -Jeyjo pue S ‘ o

. . . sdouo 8904} |SOW ..co_+em_uu_

*s10Z] | | 449} . 1oy J484RM JO oSN oy4 fiuw|j

|e]oJeuwuiod _ : . Aew o]jes uojjdiospe uwn|pos
vce.cmo}om : B . yb1y e pue ‘sue||oq weeys
pue soisem : RLISTIL T . ‘u] Bujweoy esned Aew sjjes
[elJ4isnpu| . —owsed . | /Bu 00Z-| wnypos *sesodund jsow Joj sabemes
u] puno4 - 40 ssol | /Bu 06T ) Wn|Sse40d JOLBM JO SSBU|NJESN 8Y4 Uo pue ‘uoiBM BOS ‘saujuq
*s|]os . : 400440 ©|44]|| ©ARY SOlf|4. |R]JLSNPU| BWOS ‘SoU|Jq
pue s)ood ||e . S , : -uenb eyeuepoly *epuoiy>d Juojdue u| os|e punos:
Ajjed4oead *SajsSeM Lo 176w Q) U4 |M POU|QUOD USYM oise) . *S|10S pue SO0 ||e wxv wn|sse4od
. WOJ} PeA|OSS|Q |elJ44SNpu| -1 /6w oz O} 10°0 wnjpos Ap|es e oA|b sjunowe sbuae- jsouje wouy vv>_0mm_o : pue (eN wn|poS
SHYVW3Y  3LVOIGNI AVW ° $103443  3sn 40 JONIHYNDI0 TWWHON JONVOI SINOLS , 3NV 40 30YNOS'  ~  ALY3dO¥d “VOISAHd
; SNOILVYINIONOD =~ 3SY3AQV  SLIWIT 40 NOILVHLIN3ONOD ) . ‘ ¥O LN3NLILSNOD

WNSANN _ oy

€1 jo0 0l ebed . . . T : . (Penu|4uc) 3ONVOISINOIS ¥I3HL ONV SY3LIWV¥Vd ALITYNO ¥3LVA - | 378Vl



*a)|| o|4enbe
JoLBA-ysa.)
.,:_n+m=m‘o+

esn jo 4uj|

V6w o]°0

*sdoud

jo-uoj4

_~eb]44] Joy

esn jo yjuj|

/6w 01°0

*Suoj4engon|y

feudn|p o4 .

4ol gng *sweodys
u|] suoj|4|puod
o]4des pjoae

o) pepaaN

SHUVWIY

.xuoL.+o
bu|Jeysoopn

*SQLSeM
jel44
<snpu| 4q

© uo|4n| jod

*S04 |pucod
jednyeu ueyy
Jeyjo eounog

*uoj4njjod
_ ojuebup

*uo|4n|jod
ejed|puj
Aew suojjeay
—ueduod Mo

“ALVOIONI AWK
SNO I LVYLNIONOD
VASANA

¢l jo || ebed

" eygieey of
Ie4uew|ayeq /6w 50°0

*bujuos |jod

*y4moub
eeb|e
OA|SSOOX] -

“cuoj4.

-onpoJded
pue yymoub
ol4enbe

40 ssoO7

S103443
3syIAQY

/6w 0°) /6w 100°0

/6w 10°0
. uey4 Jagpeody

1/6u
/6w 600 £°0 04 500°0
.po+n:

exe| u|

cVbn gz-

Wbw ¢ ,
asn’ 40 JONIHUNOO0 TVWHON
SLIWIT 40 NOILVHINIONOD

*SJU0LBA |RJNLRY
u] punoy Ajedey

*sJ4ejeA |ednjeu
u] punoy Ajedey

.mwv_o_+wwa pue

Sep|o|quey 40 ednjoey

-nuew eyy u} pesn

*juejJinu fue|d

*e}|| ol4enbe

uje}sns o} peujnbey

IONVOI1dINOIS

*S||OS pue syo0d4
wods peA|oss|(

*s||os pue sxo0d
uoJds peAjossid

*s]j0s pue

. $)00J4 wod4 poAjoss|(

,mLWN_[_+Lo* | @2 jwayd
pue ‘ebemes ‘uojiow

ojuebuo Bujhessg

..ugozamoe+o
SU4 Y4|A 498400

Jo s|seyjulsojoyd

3SAVYO. 340 304nos

(©3) +1eqo)

(42) wnjuwoay)

(uy) djuesay

(d) e4eydsoyd se
shaoydsoyd |ejol

(00) usbAxo
peAjoss|Q

AlY¥3dodd VOISAHd
40 IN3NLILSNOD

N

(PONU|4U0CD) FINVOIHINOIS HITHL Qz< SY3LIWVHVd ALITVNO ¥ILVM - | JTEvl



*geuE Bujaeeq
|e)o U wody

yoee| Aew

stjes |e32|N

*)O04SOA] |
Joj esn
30 fluyy

Vbw 01°0 -

*stlos

pue S3o04
11e Ajjes)y
~ovad wouy
peAajoss |

sseuy
o|Jo4s |y~-oud
eou|s uew

Aq peuln

SHYVIWIY

*sws juebuo

osl4enbe
pue sjueid
*%004 }O peyebjaay’
Bujaeyqeen  of ox0)
*bu)
~uos jod
*s|ewjue
*Suoj4 |puod pue.
jeJdnjeu ueyy sueuny
Jey4o @ounos - o} o(xol.
. *sJe| |oq
*S.J64BM weels uj

. jewusy] e)eds swdoq

*sws Juebuo

*Jeddoo ajeJaqel
}JO SOp|X0 -JeAU| }O
pue sepjj|ns  yyMoib
-Ins jo Bujutp s+19lyu]
JLVOIANT AVKW $103443
~ SNO{ LVHLIN3IONOD 3Isy3Aav

IVASNNN

€1 jo 7| ebed

.ro_+mm_gg_
Joj
/6w 001

¢1/6u 7000

¢1/6u 50°0
*QUON

y /6w 0°

asn 40~
SLIWIT

/6w |*0
uey4 JeieeJds

_WBu G0°0
ueyy Jejeeds

/6w 09 o4 0}

¢1/6W G100

JONIYYNOO0 TVINION
40 NOILVYINIONGD

*uew o4

o|xojuou A|oAj4e|ey

*enss ||

fewjue uj seyejnunsoy

*enss|{

|ewjue U] UuO|4e|NUNdOY

.wco_+cg+=ou:oo Bujiaea
U] sJejem jSow u| fuesedd

*sueuWNY UO 498}}0

@sJeApe Jo) ybnoue ybjy
sieae| je jou A|jensn 4nq’
SJejeA [ednjeu uj punoy

JONVOLJINOIS

. *sj|os pue
Y004 WOJ} POA|OSS|(]

*uoy{njjod

Clela4snpu| ‘sflos pue

$¥00J Wod} PeAJOSS|Q

*sj|jos pue
SYO0J WOJ) POA|OSS|(

*S]]OS pue s300J
woJ} peajoss|(

*S||oS pue syo04
- woJ4j peA|oss|q

3asnvd 40 30MN0S

(IN) {e3¥IN

. (6H) AdJnoaely

(9d) pee

“(%o1s) ®11S

. (nD) Jeddod

ALY3d0dd WIISAHd
40" IN3NL11SNCO

,Avo=:_+:oov IONVOI4INOIS ¥I3HL ONV SHILIWVHVd ALITVASG ¥3lvM - | 378Vl



*sbu|

-t1e4 1q1uw pue
dunp wouj seqe
~4yoes| u] punod

SHUVWIY  ALVOIGNT AVKW

" SNOI-LVHLNIONCO
TWASANN

€l jo ¢| ebed

.m+uo**o.

o]40y4ser
bu|sesajdun

$103443
asy3Aav

7

9L61 ‘Aoueby uo|jdej0ud _u+:oszou_>:m °ge

n ¢
Am:o_+m_=moz JejepM Bujyujaq Adew)ad wjJequ| “|euol4BN) LL6] “Aoueby uo|{D6j0Jd jeiuswucds]Aul °S°n Z
n 1

(suojie|nbey m:_xc_go >ch=ouow Jeuo|4eN) nnm_ ¢ kousby :o_+oo+oLm jejuswuod]Aul °g*

*s|os pue
] *ep|}|ns " $HO04 woldy poA|osS|( Co
—J\QE g : nJ\mE 90 ~ B SB euanjeu u] punoq . . *ejsem jejuajsnpul . (uz) sujz
asn 40 3ONIHUNDO0 - TVWHON ’ JONVOI4INOIS . - 3sNvd 40 304NOS ALY3d0¥d TVOISAHd
SLIW1T © 40 NOILVHLNIONOD . B , . d0 IN3ANLILSNOO

(panuj4uo)) IONVOIJiNOIS m_u:h ONV- SYILIWVYVd ALITYNO Y3LVM = | 378vVL



WATER FOR HﬁMAN'CONSUMPTION AND USE

'TABLE 2: Recommended limits and maximum levels

of constituents in drinking and domestic water

(in mg/1 unlesé otherwise noted)

Parameter

Contaminate

USPHS
Recommended

Maximum -

‘Levels

Limits, 1962

Notes

Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Fluoride (F)
Nitrate (NOsas N)
Lead (Pb)
Mercury (Hg)
Selenium (Se)
Silver (Ag)
Chloride (Cl)
Copper (Cu)
Cyanide (CN)

Iron (Fe)
Manganese (Mn)
Sulfate (S04;)
Zinc (Zn)

Total Dissolved Solids (TDS)
Phenolic Compounds (as phenols)
Endrin

'Lindane
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP Silvex

Combined radium—226
and radium-228

Gross alpha particle
activity (including
radium-226 but excluding
radon and uranium)

Tritium
Strontium—-90
Gross beta radioactivity

(9, ]

0.01

v =
|
1

. .
SO0 OO0

‘

* o
QOO0

=
QO OOOOMNMOOHO
b= O

N

i =

I o

0.05
250"
5.0
500
-0,001

20,000 .

8
50

See Table 3

pCi/liter
pCi/liter
pCi/liter

pCi/liter
pCi/liter

Source:

Column 2--National Primary Drink1hg Water Regulations from Safe

Drinking Water Act (Public Law 93-523); Column 3--U.S. Public

Health Service (1962).
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Fluoride

Optimum fluoride levels will reduce dental cares by 60 to 65 percent.
Excessive fluoride in drinking water will mottle teeth. .The optimum
fluoride level for a given location depends on climatic conditions because
the amount of water (and consequently the amount of fluoride) 1ngested is
primarily influenced by air temperture.

TABLE 3: Recommended fluoride limits

Annual Average of Fluoride Concentrations Maximum 1

Maximum Daily Air in mg/l. Limit

Temperatures, °F, Lower Optimum Upper mg/1
50.0 - 53,7 _ 1.1 1.2 1.3 2.4
53.8 - 58,3 1.0 1.1 1.2 2.2
58.4 - 63.8 0.9 1.0 1.1 2.0
63.9 - 70.6 ) 0.8 0.9 1.0 1.8
70,7 = 79,2 : 0.7 0.8 . 0.9 1.6

79.3 - 90,5 _ 0.6 0.7 . 0.8 1.4

] Where fluorides are native to the water supply, these concentrations
will not mottle teeth. Source: Public Health Service, DHEW.

TABLE 4: Classification of water by hardness content

Hardness
mg/1 CaCo03 Class . Description
0-75 soft minimum soap required
75-150 moderately hard moderate soap consumption
150-300 : hard high soap‘consumption; scum
: forms; mineral deposits
300 up very hard R excessive soap consumption;
scum and curds form; mineral
deposits

15



WATER FOR LIVESTOCK AND POULTRY

TABLE 5: Recommendations for maximum levels of

toxic substances in drinking water for livestock

Constituent
Aluminum (Al)
Arsenic (As)

Beryllium (Be)

Boron (B)

Cadmium (Cd)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Fluoride (F)
Iron (Fe)

Lead (Pb)
Manganese (Mn).
Mercury (Hg)
Molybdenum (Mo)

Nitrate + Nitrite
(NO3-N+NO9-N)

Nitrite (NOo-N)
Selenium (Se)
Vanadium (V)

Zinc (Zn)

Total Dissolved Solids (TDS)

Upper Limit
5 mg/1

0.2 mg/i

no data

5.0 mg/1l

.05 mg/1

1.0 mg/1
1.0 mg/1
0.5 mg/1
2.0 mg/1
no data
0.1 mg/1l
no data
.01 mg/1
no data

100 mg/1

10 mg/13
0.05 mg/1
0.10 mg/i
24 mg/1

10,000 mg/12

"I Lead is accumulative and problems may begin at threshold value

0.05 mg/1.
2 See Table 6
3 See Table 7

Source: Environmental Studies Board.

of

Eng. Water Quality Criteria 1972.

16
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TABLE 6: Guide to the use of saline
waters for livestock and poultry

Total Dissolved Solids in mg/1l

© (Sp. Cond. in umhos/cm)

Less than 1,000 mg/1l - ‘Relatively low level of salinity. Eicellent

(Sp. Cond. <1500) for all classes of livestock and poultry.
1,000 - 3,000 mg/1 ~ Very satisfactory for all classes of livestock
(Sp. Cond. = 1500-5000) and poultry. May cause temporary and mild

diarrhea in livestock not accustomed to them
or watery droppings in poultry.

3,000 - 5,000 mg/1 Satisfactory for livestock, but may cause

(Sp. Cond. = 5000-8000) temporary diarrhea or be refused -at first by
animals not accustomed to them. Poor waters
for poultry, often causing water feces,
increased mortality, and decreased growth,
especially in turkeys.

5,000 - 7,000 mg/1 Can be used with reasonable safety for dairy

(Sp. Cond. = 8,000-11,000) and beef cattle, sheep, swine, and horses.
Avoid use for pregnant or lactating animals.
Not acceptable for poultry.

7,000 - 10,000 mg/1 Unfit for poultry and probably for swine.
(Sp. Cond. = 11,000-16,000) Considerable risk in using for pregnant or
lactating cows, horses, or sheep, or for the
young of these species. In general, use
should be avoided although older
ruminants, horses, poultry, and swine may
subsist on them under certain conditions.

Over 10,000 mg/1 : Risks with these highly saline waters are so
(Sp. Cond. > 16,000) great that they cannot be recommended for use
' under any condition. ’ .

Source: Environmental Studies Board, Nat. Acad. of Sci., Nat. Acad. of
Eng. Water Quality Criteria 1972.
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TABLE 7: Effects of nitrate on livestock

Nitrate concentration
(mg/1 NO3 as N)

Effect

0-10
10-30

30-50

50-100

100-145

145-195

195 up

Not harmful
Slight possibility of harm

Risky, especially over a long
period of time

Interference syndrome likely
(trembling, weakness, discolored

urine)

More serious; possible acute
losses of livestock.

Increased acute losses, secondary
diseases

Acute losses

Source: "Professional Topics."
July-August 1964,

Bulletin No. 14, University of Illinois.

18



WATER FOR IRRIGATION

It is not feasible to set rigid quality standards for irrigation waters
because of such varied and complex factors as soil porosity, soil chemis-— .
try, climatic conditions, the ratio of rainwater to irrigation water,
artificial and natural drainage, relative tolerance of different plants,
and interferences between and among constituents in the water.

Some general guidelines have been established that indicate the relative
usability of a water for irrigation and generally indicates the waters for
which more detailed study would be necessary. The most important quality
parameters to consider are the adjusted Sodium Adsorption Ratio, the
salinity, and several specific ions or trace elements.

Permeability Hazard

Irrigation water with high sodium levels and low calcium and magnesium
levels can cause a severe soil permeability problem. The most commonly
used method to evaluate the potential has been the adjusted sodium adsorp-
tion ratio (adjusted SAR). For adjusted SAR values greater than 6 to 9,
the water could be expected to cause a permeability problem on shrink-swell
types of soil. Thus, the permeability can be related to the clay type.

TABLE 8: adjusted SAR guidelines

No Increasing Severe
Dominapt clay type Problem Problem Problem
Montmorillonite | <6 6-9 >9
Il1lite-Vermiculite <8 8-16 >16
Kaolinite <16 16-24 >24

Source: Water quality for Agriculture, UN-FAO, Rome, 1976.

Salinity~Sodium Hazard

Irrigation water is essential for crop production in the arid and semiarid
regions of the United States. Unfortunately, irrigation water in many of
these regions contains a natural load of dissolved salts. As the water is
consumed by plants or lost by evaporation, the salts remain and are concen-
trated in the soil profile. To maintain the productivity of irrigated
lands, the accumulation of soluble salts must be moved (leached) below the
root zone. Thus, the amount of irrigation water and the timing of its
application (irrigation water management) become critical in salinity
control. ’

Irrigation water management is a management measure to effectively use

available irrigation water to minimize soil and nutrient loss and to
protect water quality. It is the process of determining and controlling

19



Table 9 — Crop salt tolerance! [Expected decrease in crop yield based on conductnvnty of soil water extract when common
surface irrigation methods are usedl

Yield decrease Yield decrease
Crop — Crop
0% 10% 25% 50% . ' 0% 10% 25% 50%
Field crops Conductivity (o ) Vegetable crops Conductivity (o)
Barley (Hordeum vulgare)? 80 - 10 13 18 ‘Beets'('Beta vulgaris)* . 40 51 68 96
Cotton (Gossypium hirsutum) 1.7 9.6 13 17 Broccoli (Brassica oleracea italica) 28 39 55 8.2
Sugarbeet (Beta vulgaris)? 7.0 8.7 11 15 Tomato (Lycopersicon esculentum) 25 35 50 1.6
Wheat (Triticum aestivum)? 3 6.0 7.4 9.5 13 Cucumber (Cucumis sativus) 25 33 44 6.3
Safflower (Carthamus tinctorius) 5.3 6.2 7.6 9.9 Cantalope (Cucumis melo) 22 36 57 9.1
Soybean (Glycine max) 5.0 5.5 6.2 75 Spinach (Spinacia oleracea) 20 33 53 86
Sorghum (Sorghum bicolor) 40 = 5.1 7.2 11 Cabbage (Brassica oleraoea capitata) 1.8 2.8 44 7.0
Groundnut (Arachis hypogaea) 3.2 35 . 4.1 49 Potato (Solanum tuberosum) 1.7 25 38 59
Rice (Ozyza sativa) 3.0 38 5.1 7.2 Sweet corn (Zea mays) 1.7 25 38 59
Sesbania (Sesbania macrocarpa) 2.3 3.7 5.9 9.4 Sweet potato (Ipomoea batatas) 1.5 24 - .38 6.0
Corn (Zea mays) 1.7 2.5 3.8 5.9 Pepper (Capsicum frutescens) 1.5 22 33 5.1
Flax (Linum usitatissimum) 1.7 25 3.8 - 59 Lettuce (Lactuca sativa) 1.3 21 .32 36
Broadbean (Vicia faba) 1.6 2.6 42 6.8 Radish (Raphanus sativus) 12 20 31 50
Cowpea (Vigna sinensis) 1.3 2.0 31 4.9 Onion (Allium cepa) 1.2 18 28 43
Beans (Phaseolus vulgaris) 1.0 1.5 2.3 3.6 Carrot (Daucus carota) 1.0 1.7 28 46
Beans (Phaseolus vulgaris) 1.0 1.5 23 36

Fruit crops

Date palm (Phoenix dactylifera) 4.0 6.8 109 179  Yoragecrops

Fig (Ficus carica) 2.7 3.8 55 . 84 Tall wheatgrass (Apropyron elongatum)7.5 9.9 13.3 19.4
Olive (Olea europaea) Bermuda grass (Cynodon dactylon)® 6.9 8.5 10.8 14.7
Pomegranate (Pucia granatum) Barley (hay) (Hordeum vulgare)? 60 74 95 13.0
g::r;:efrlzg“(glslr;s par.a(;lSl) 1 3 g; g; :g Perennial ryegrass (Lolium perenne) 5.6 6.9 89 122
ge nensis . : : . Trefoil, birdsfoot narrowleaf 50 60 715 10
Lemon (Citrus limon) 1.7 2.3 33 4.3 (Lotus tenuis)
Apple (Malus sylvestris) 1.7 2.3 33 4.8 Harding grass (Phalaris stenoptera) 46 59 79 111
Pear (Pyrus communis) . Tall fescue (Festuca arundinacea) 39 58 86 133
;Z:Zl:hm(l’(::;ﬁl:::er:sgi:;)) } ; g; ;; :? Crgsted wheatgrass (Agropyron 35 60 9.8 16
esertorum) .
Apricot (Prunus armeniaca) 1.6 2.0 2.6 3.7 Veich (Vicia sativa) 30 39 53 176
Grape (Vitis spp.) 1.5 2.5 4.1 6.7 Sudangrass (Sorgum sudanense) 28 51 86 144
Almond (Prunus dulcis) 1.5 2.0 2.8 4.1 ) L :
. W t . . .
Plum (Prunus domestica) 1.5 2.1 2.9 43 ’ Tr:?;ﬁ?’b?:z};g:izsu(l]isgliynn(;:js)r;“cmd“) 2.; gg gg 14]1.9
Blackberry (Rubus spp.) 1.5 2.0 2.6 38 Alfaifa (Medicago sativa) 20 34 54 838
Boysenberry (Rubus ursinus) 1.5 2.0 2.6 38 Lovegrass (Eragrostis spp.)8 20 32 50 80
Avocado (Persea americana) 1.5 1.8 2.5 37 Corn (forage) (Zea mays) 1.8 32 52 86
Raspberry (Rubus idaeus) 1.0 1.4 2.1 3.2 Clover, berseem (Trifolium 1.5 32 59 103
Strawberry (Fragaria spp.) 1.0 1.3 1.8 2.5 alexandrinum)

Orchardgrass (Dactylis glomerata) 1.5 31 55 96

Meadow foxtail (Alopecurus pratensis) 1.5 2.5 4.1 6.7

Clover, alsike, ladino, red, 1.5 23 36 57
strawberry (Trifolium spp.)

lAdapted from Ayers and Westcot (1). 5Tolerance data may not apply to new semi-dwarf varieties of
wheat. .

2These values are the electrical conductivity (o ) of the soil-water

extract in deciseimens per meter (dS/m - formerly millimhos per $An average for Bermuda grass varieties. Suwannee and Coastal are

centimeter) at 25 degrees C. For example, if barley is to be grown, about 20% more tolerant; common and Greenfield are about 20%

and the o, is 13 dS/m, a 25% decrease in yield can be expected. less tolerant.

3Barley and wheat are less tolerant during germination and seedling TBroadleaf birdsfoot trefoil appears to be less tolerant than nar-

stage. o, should not exceed 4 or 5 dS/m. rowleaf.

EA.verage for Boer, Wilman, sand, and weeping varicties. Lehman

45‘3"8"1‘/3 during germination; a, should not exceed 3 dS/m for
appears about 50% more tolerant.

garden beets and sugar beets.

Source: Water Quality Field Guide, USDA-SCS 1983.
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(1) the time to irrigate, (2) the rate of water application, and (3) the
quantity of water to be applied.

Crop selection can provide a solution to salinity—-sodium hazards in some
instances. By selecting a salt tolerant crop, the leaching requirement is
reduced. Salt tolerance of crops varies with climatic conditions and with
crop varieties. Table 9 gives the expected decrease in yield of various
crops based on their salt tolerance. The values given in the table are the
electrical conductivity (o e) of the soil saturation extract in decisiemens
per meter (dS/m) at the point where a 50 percent reduction in yield would
occur as compared to yields on nonsaline soils under comparable growing
conditions. ‘

Trace Element Hazard

Trace element concentrations greater than those shown in Tables 10 and 11
can hinder plant growth.

TABLE 10: Recommended Maximum concentrations of
trace elements in irrigation waters

For use up to 20 years
on fine-textured soils

For waters used
continuously on

Element (symbol) - all soils : of pH 6.0 to 8.5
(mg/1) (mg/1)
Aluminum (Al) 5.0 20.0
Arsenic (As) 0.1 2.0
Beryllium (Be) 0.1 0.5
Boron (B) 1 2.0
Cadmium (Cd) 0.01 0.05
Chromium (Cr) 0.1 1.0
Cobalt (Co) 0.05 5.0
Copper (Cu) 0.2 5.0
Fluoride (F) 1.0 15.0
Iron (Fe) 5.0 20,0
Lead (Pb) 5.0 10.0
Lithium (Li) 2.5 2.5
Manganese (Mn) 0.2 10.0
Molybdenum (Mo) 0.01 0.052
Nickel (Ni) 0.2 2.0
Selenium (Se) 0.02 0.02
Vanadium (V) 0.1 1.0
Zinc (Zn) 2.0 10.0

These levels will normally not adversely affect plants or soils. No data
available for Mercury (Hg), Silver (Ag), Tin (Sn), Titanium (Ti), Tungsten
w). ‘

1 see Table 10.
2 For only acid fine-textured soils or acid soils with relatively high iron
oxide contents.

Source: Environmental Studies Board. Nat. Acad. of Sci., Nat. Acad. of
Eng. Water Quality Criteria 1972.
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Boron Hazard

TABLE 11 - Relative tolerance of crops and ornamentals to boronl

Tolerance decreases in descending order in each column

(Wilcox, 1960)

Tolerant

Semitolerant

Sensitive

(4.0 mg/1l of boron)

(2.0 mg/1 of boron)

(1.0 mg/1 of boron)

Asparagus

" Sugarbeet
Garden beet
Alfalfa
Gladiolus
Broadbean
Onion

* Turnip
Cabbage
Lettuce
Carrot

Sunflower, native

Potato
Tomato

Sweetpea

Radish
Field pea
Ragged~robin rose
Barley
Wheat

Corn

Milo

Oat

Zinnia
Pumpkin
Bell pepper
Lima bean

Walnut, black
Persian or English
Jerusalem artichoke
Navy bean
American elm

Plum

Pear

Apple

Persimmon

Cherry

Peach

Apricot

Thornless
blackberry

2.0 mg/1l of boron

1.0 mg/1l of boron

0.3 mg/1 of boron

lRelative tolerance is based on boron in irrigation water at which boron
toxicity symptoms were observed when plants were grown in sand culture.

Does not necessarily indicate a reduction in yield.
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WATER FOR AQUACULTURE}AND;RECREATIONAL FISHERIES:

The qua11ty of water is very 1mportant for successful fish farming
(aquaculture) and for ma1nta1n1ng a recreatlonal f1shpond. The following
parameters must be cons1dered in maklng a pre11m1nary assessment of a water
source for aquaculture. :

FLOW: A dependable flow of 1 cfs minimum is needed for an economic.
commercial operation. Very small -home or hobby operations require a
minimum of 100-300 gpm.- A water source that requires pumping is not
dependable or econom1cal. : o R C o

SOURCE. Springs and artesian wells offer the most satisfactory water
sources for commerc1ally rearing fishes. -These water sources most
generally provide uniform water quality and temperature necessry for
-successful. fish productlon.- .Surface waters and stream waters 'should be
avolded whenever poss1b1e because’ they are highly. variable relative to-
‘water quality attr1butes and seasonal temperature changes’ Stream ‘waters:
often carry flSh d1seases, parasites,‘sedlments,'and ;other: pollutants
harmful to f1shes. Wells that requlre pumplng often contaln harmful
atmospher1c gases. : SR ‘

'emperature of most surface and ground water ‘sources

' TEMPERA iy
: and prec1pitatlon.; Temperatures should be mon1tored

) var1es

Opt1mum _emperature for trout- growth 1s 56°F. The desirable range is
' hg45/70°F., the m1nimum/max1mum temperatures for growth. -
Temperatures of 45-52°F. are needed for egg production. -

Growth 1s

f1 h takes place in. 83 F. water.t

Dlsease_and‘j'j,ss occur'more frequently in’ water over : 85° F.

Water temperature may be the single most 1mportant factor for the welfare
: f -a fish during its. 11fe., As temperatures 1ncrease flsh requi

A for warm water fish. A good source of oxygenated
assure that as depletion occurs, adequate oxygen is-
'available throughout*the raceways or ' ponds. - Oxygen concentrations for
',productlve uatic:1life should be over-7 mg/l. Concentratlons of 3-5 mg/1
. are delet "us to fish and levels below 3 mg/l are lethal to most fish.







TABLE 12: Suggested water ‘quality" craterla for optimum health of salmon1d
. fishes, concentrations -are’in par ;per m11110n (ppm) (Source:
Wedemeyer 1977).

Chemical . ; : Upper Limits for Continuous Exposure
Ammonia (NH3 . - . - :0.0125 ppm (un—ionized form)
Cadmjum @ .- 0.0004 ppm (in soft water < 100 ppm a1ka11n1ty)
Cadmium P ; , 0.003 ppm (in hard water > 100 ppm alkalinlty)
Chlorine : 0.03 ppm
Copper © ' 0.006 ppm.insoft water
Hydrogen sulflde 0.002 ppm
Lead’ - 0.03 ppm
Mercury‘(organic;or 0.002 ppm max1mum, 0.00005 ppm average
inorganic) ' ' e
" Nitrogen' S Maximum total gas pfesSure”1107 of saturation-
Nitrite (NOZ-) v 0.1 ppm in soft water, 0.2 ppm in hard water ‘
) (0.03 'and 0.06 ppm n1tr1te—n1trogen) C
Ozone ~0.005. ppm’
Polychlorinated 0.002 ppm
biphenyls (PCB's) '
Total suspended and 80 ppm or less
" settleable SOlldS ;
Zinc Co 0. 03 ppm - .

a8 To'protect salmonid eggs and fry. For non-salmonids, 0.004 ppm is"
acceptable. : _

b To protect salmonld eggs and fry.  For non-salmonids, 0.03 ppm is
acceptable. ; ‘ S
¢ Copper at "0.005 ppm may suppress gill adenosine triphosphatase and

compromise smoltification in anadromous salmonids.
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TABLE 15: Sources of water analysis

Note: Before sampling, contact lab for collecting and shipping
instructions and for current prices,

INTERIM CERTIFIED LABORATORIES
APPROVED FOR PERFORMANCE OF MICROBIOLOGICAL TESTS
ON PUBLIC DRINKING WATER SUPPLIES

Phone # Laboratory & Address Method*

362-1300 Boise Water Cbrporation ' 303 305
8248 Victory, West
Boise, ID 83709

- 334-2235 Central Laboratory ' 303 305
2220 01d Penitentiary Rd. '
Boise, ID 83702

459-2392 Caldwell Wastewater Treatment Plant 303 305
504 Johnson Lane
Caldwell, ID 83605

376-2257 Century Laboratory 303 305
250 South Beechwood Ave.
Boise, ID 83705

879-2285 Challis National Forest 303 305
P.0. Box 247
Challis, ID 83226

667-3481 Coeur d'Alene Branch Lab 303 305
2195 Ironwood Court
Coeur d'Alene, ID 83814

. 667-9533 City of Coeur d'Alene Wastewater Plant 303 305
Hubbard Ave. :
Coeur d'Alene, ID 8381

342-5511 Environmental Engineering Lab 303 305
1802 N. 33rd '
Boise, ID 83703

356-9201 Forsgren, Perkins, and Associates 303 305

350 North 2nd East
Rexburg, ID 83440

* 303 = Membrane Filter Procedure 305 = Most Probable Number Procedure
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APPROVED LABS FOR MICROBIOLOGICAL TESTING CONT'D

7

Phone # Laboratory & Address . o - Method *
522-0310 Idato Falls Branch Lab . . 303 305

254 E, Street
Idaho. Falls, 1D 83401 e

529-1476 ) Idaho Falls.Wastewater Treatment 303305
: Lower. Plarnt Rd. ‘ '
Idaho Falls, ID 83401

459-0071 " J.R. Simplot Lab, Caldwell 303305
. P.O. Box 1059 o - \
Caldwell, ID 83605

799-3000 Lewiston Branch Laboratory ' 303 305
' 1221 F. Street . '
Lewiston, ID 83501

743-7461 . City of Lewiston Water F1ltrat10n Plant 305
' : ; 29th and Railroad S :
Lewiston, ID 83501

743-4627 N Lewiston Orchards Irrlgatlon D1str1ct 303 305
, 2901 Powers . : :
Lewiston, ID 83501

828-2359 - ' Mountain Home Laboratory 303 305
Mt. Home AFB o
Mt. Home, ID 83648

233-9080 ° . Pocatello Branch Laboratory 303 305 .
: 465 Memorial Drive '
Pocatello, ID 83201

232—43ll 7 Pocatello Wastewater Treatment Plant 303 305
' ” : : - 209-East .Lewis St. .- : ST
Pocatello, ID 83201

PR

' 799*0123" & Potlatph'-‘Paul'Hart L VP‘T o ojt303_305 ”
: P.O. ‘Box 1016 . ' B
Lewiston, ID 83501

' 756-4291 . Steele Memorial Hospital Lab 303 305
‘ © Main & Daisy, Box 700 . - A
Salmon, ID 83467

734-5900 Twin Falls Branch Laboratory - 303 305
.- 324 2nd Street h :
Twin Falls, ID 83301 ‘

* 303 = Membrane Filter Procedure 305 = Most Probable Number Procedure
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