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. PREFACE

There is growing. awarenass.of andrconcern aboufl the severe salt
imbalance problem now evident. in the groundwaters of the Chino
Basin.. Excess salts (including :nitrates) .adversely affect the
beriéficial uses of these :waters.for municipal, lagricultural and
industrial supply. ..The.movement of this:poor quality groundwater
in¥o the Santa Ana River significantly impacts the quality of this |
- surfaca water body;as;well.:: Since: thé:RIivér fllows are-used to-'
racharge the Orange Countyrdrinking:iwater -agujifer, the salts
coritained in Chino Basin groundwaters ultimately affect the quality
of water served  to. Orange: County residents.”.:’|Modeling--studies-
copfirm that this . salt wimbalance) 'problem!’'-will = incraase
significantly over time unless appropriate contrml and/or cleanup
méasures are successfully implemented.. . . . .4 -
¥while there are a number of. contributors to this groblem, including
0 irrigated agriculture and municipal wastewater discharges, it is
v clear that dairy operations in the Chino Basin age of overwhelming
. importanca. The Chino Basin contains the highesf concentration of
dairies found anywhera in the world. 'The large-janimal population
generates considerable volumes of -ligquid and.'s lid waste, which
contain significant quantities of salts. ' . The. Santa Ana Regional
Board initiated a.regulatory program.to address [the water gquality
impacts. of the. salt loads, from-dairy operaticrls in 1872. This
progran has not changed significantly since |[that time. The
severity of the water quality. problem now confrenting the Region
in.the Chino Basin demands reconsideration of fthe Board's dairy
regulatory. strategy, both-in its‘design and in its implementation.

LT i

RAccordingly, the.Regional Board-directed staff tp prepare a report
which would both describe the present dairy regulatory program and
review, ‘iR detail, the rationale for the specific strategies
employad. This report was prepared in response to that direction.

This report includes a summary of the water qualijty problems in the
chino Basin, a .discussion of pos=ible sources, and a detailed
analysi=s and discussjion of the thaoretical basis for the Board's
dairy regulatory.: strategies. - Finally,' -the report contains a
propesed dairy strategy based on this detailed anpalysis. The level

. oOf datail apparent in the report, and the intensity of staff affort

- needed to produce-it, reflect the savarity of the coéncern ‘about the

impacts of dairy dperations on water quality, bkoth within and
downstream of the Chinc Basin. ' -
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: populat;on.‘ The Chinn Groundwater ‘Basin is the.

‘projected to continue to detariorate.

I: PROBLEM DESCRIPTION

A. Introduction

As in mnst of Southérn California, the Santa Ana: egion is highly

dapandent on qrnundwater to meet the needs aw an increasiﬁg

argest basin Ln

R ol B

the Santa Ana Region.:fIt is dividad into three sub asins, Chinn I,

O et SE .' ‘1;

- Chino II and chino III (Figure I*l) Tha Basin ovars - abnut 245

sguare ‘miles and cuntains abnut 43 mllllnn acre feet (acre—ft) of
water, 9.4 milllun acre—ft nf which is producible. The'Chino Basin

is adjudicated, with the safe. yield determined to be 140,000 acre-

 Et/year. Water extracted from ‘the Basxn is dlv%ded among thraa

pools, the agricultural pool (prlmarlly dairies), nonwagrlcultural

pool (lndustr:i.al) and apprapriatlve pool (munic;.pal) .

The Basin is affected by a lnng—term adversa sal balanca, i a.,
more salt enters the Basin than is exported frum t. As a rasult,
the tntal dlssolved sollds and nitrate quallty off the groundwatar

in the Chino Basin has bnenmdeteriqrating for many yegrs and is

‘The groundwater quality of the'Chind'Bﬁéin is'of-t e utmest concern

for several fhasdns. Pirst, grnundwatar within the Chino Basin is

*

usad.axtansively for-municipal industrial and agricultural supply.
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'soils overlying the groundwater aquifer) may advear

Sacond, pocr quality grcundwater (end ealts present

implementation of a Groundwatar. Stcrage Prcgram (3

in unsaturated

torage Program)

| reepect to TDS and "nitrate than rieing ground

proposed by the Hetrcpclltan Water Dietrict of Scuthern}qelifcrnie

(HWD) Under ‘this stcrage Prcgrem, aon uoo te 709,000 acre-ft of

high qualrty water frcm the State Weter Prcject wctld be stored in

the Chino Basin rcr usa in emergency and drcught cccélticnefghen

impcrted water is either limited cr not aVaileble.' Such a program

e e el el e

e P W

would’ be highly edventegecus to weter purveycre Withiﬂ_thﬂ.ﬂaqicn,

The third me]er ccncern ie thet pccr grcundweter quality in. the

Chinc Basin advereely affecte the quelity cf wairr in tha Sante

Ana River (River) end, ultimately, the quality of water supplied

to Orange cOunty reerdents. A brlef explenetien

is werrented.

At the’ ecuthern end’ cf the Chinc Baein, apprcximnt

rt/year of rieing grcundweter eurfacee and enter .thEkBiVﬁI-j“Et

upetreem of Pradc Dam. It is eetimeted that thr rising grcucdn

Water acceunte fcr 5 tc 10 percent cof the River b se flcw, .and it

has the worst quality'cf any eingle input intc the iver (munieipal-

eewege treetment plant erfluente discharged.tc ths .1verwccnetitute

Y

sh percent or more cf the haee flcw, but are cf he

. Recent

Zindings froem the waterehed—wide nitrogen study (eee discussion

below) indicate thet rising grcundweter acccunte for apprcximately
I=-3-

@00418:5

|of this. problem

ﬁlymlﬂ,noo acra-

saly affect the

4440



30% to 40% of the nitrate measured at Prado ahd about 50% of the

[

TDS. As the quality of' gruundweter within the Chino Basin
. deteriorates, the quality m‘.‘ r:.sinq groundwater that enters the
River will also continue to degrade. The River flows thrnugh Prado
Dan and into Drange r.‘eunty, where it ie captured by the. Ornnge-
Ceunty Weter District fer recherge of the Orange Cmmty greundweter

basin. 'I'he River fluws cunstitute approximatejy 60 percent ef the

=y
- e p ORI

recharge te this hesin, whieh‘is the pr:.mary Bource oi‘: drinking

L UILINE IR S

water in- Dra.nge CQunty'. Thtie, puer quality greundwater ::.‘.n the
Lo . BRIl TR L -
'.Baein will ultimately have a signifmant impact.on the quelity of

el mUSENELE VEIS 0T nreaET

o

drinking water in Orange Ceunty.

. wmm .- o L T A T e
JEIAIE LIS 4 ST - -

The Regional Weter' Quality Ct:ntrol Bc::ard - Sarme Ana Retjicn {Boe'rd) .

and othar agenc:ies and pnrtiee have made imtensive efforts to

- protect ‘and enhance the quality of the River and, thereby, t«¢
protect the downstream munieipal supply benefiqual uses. | The Board
has established water quality objectives for TDS and nitrogen (and
other constituents) for the River at Prado Dam. To ensure that
these objectives ar'e‘ nmet, m'”tl-'xe 'ﬁeardr. :hee adepted waeteload
allocations for both of these parameters. Each peint eeurce
diec.harger to the River (i e.‘ eewaqe treetm t plente) hae been'
alleeated e per‘tiun Df the totel nitrogen and 13 waetelqade te the
River. “ Thesa allocatiens are implemente‘tl threugh efﬂuent
1i:mitatiens in diecharge permits ieeued by the Board (nenpeint
sources such as rieing gretndwater, are alee qakeh int.el aeeetPt in

the allocation

o 4441




process), This regulatory program has contributeld to an overall

improvement in the TDS concentration in the River

ever, monitoring data collectad‘thehlast‘éeveral‘

the water guality nbjéctivaafor nitragen'glo my/

over time. How-
vears indicatas

L total nitrngen

(filtered sample)) is now being exceedad. In rETpunsa to these

findings, a $1;000,000 watershed-wide nitrogen

Pfogres;-undar the auspices of the Santa Ana Wit

Authority, Santa. Ana River Dischargars Associati
and other local agencies.’ A‘primary objectiva of
recommend measures which should be- employed to
nitrogen ubjectlve for tha River is- mat. ‘This is
a recommendation for a revisad nitrngan wasteload

effectiveness ©of any measures which are imple

tudy " is now in'

tershed Project

[, the Bcard, HWD"‘
this study iz £ny
ensure‘thgk the
“ikaly tn include.
allocatlon.u The

anted at sawage

treatment plants may well be camprnmlsed by inputa af increasingly

poor qguality groundwater rising ‘into the River

unless cnrrectlve act;nns are takan.

B.  Groundwater Quality Problems in the Chino Basin

from. the Basin,

A recant comprehanslve evaluatiun of tha quality mf groundwater in

the Chino Basin was perrarmed by MWD in 198& as part of an

envirnnmental inpact report for MWD's proposed
- Thrnugh the initial feasibility study, Intarim En1
" and Notice of Praparation process, several cnnce:

proposed Storage Program were idantiflgd. These1

' I_-s‘

000420

Starage Prngram.“
virunmental Study
;ns ragarding the

nuncerns‘inqludad
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ﬁruundwatar'laval changes in the Basin and groundwater quality

changes in the Basin and the Santa Ana River.| As a result, MWD

examinad hiatarical water quality in the Basin and conducted an

axtanaiva sampling pProgram. Tha data abta ned were uaad in
mndaling'afforts in which tha'watar quality impagts associated with
two altarnativa uparatinnal scanarina for.the Storage. Prngram were:

examinad.” An aValuatiun of tha watar quality\impacts that would =

occur in the China Basin and the. Rivar without the Storaga Program‘-

- ' 8 PR

waa alan canductad as a third scanaria., Th ,Ragional Bcard's

T e

) grﬂundwatar quality and, quantity models . (known . nllactivalynas the "

[

Basin Planning Prnaadura o, BPP) ware used for {thase evaluations.

i :A...q...- -

Historically, , tha BPP has been calibratad only:: to: exanine:TDS

quality impacta. chavar, for MWD's work, modificatians,tntthe BPE

were made S0 that watar quality impacts. with- raapaﬁtftOﬁnitrataW

could be invaatigated as wall.

MWD round that groundwater quality becomes pro?raasivaly worsa as
the graundwatar moves south toward the River.| Water recharging
the groundwater in the China I subbasin, in the northern araa-cr
the Baain, has a TDS cnncantration nf about 1j80-200 mg/l, and a
nitratae cancantiatinn of about 2 mg/l. TDS nd nitrate concen=-
tratinns innraaaa ataadily in the directinn of ha River, reaching .
1000+ mg/l of TDS and 200+ ng/l of nitrata i partians of. Chino
III (1935 data) HWD concludad that: the distribution. of TDS and
nitrata cnncantrationa in the Basin is cunsist nt with waste water"

disaharges aaanniatad with historical land yses, and that the

Cvmere T " . - I=6

o,
o

A
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increase in TDS and nitrate concentrations are ‘the result of

discharges of agricultural and municipal wastewater,

MWD's evaluation of histnr:.c.-. TDS and nitrate quality :Ln the chinn

Basin - cnnfimed previ:ms findings that 'I'Ds and *nitrate concen=

trations have baan increasing in the. Basin. | 'I'heir review af tha“
- :I'«‘ T '

TDS - and nitrata cnncentratinns in the Chinu B

indicates an interesting but alarming treucl.

ER S
. .

In - 1950, qrnundwater in Ch:l.no I had ‘a 'I'DS .c ncentraticm of_
ge‘;nérally‘less ‘than 200 mg/l lChlnD II abnut 20P—300+ mg/l and

thine IIY about 300-500+ mg/l (Fiqure I-z) | By 1?35 groundvater

quality had Blgnlflcantly wnrsaned (F:Lgure I 3) ' HWD datarmined

that TDS concentrations in pumpad grnundwater in 1 36 were 240 mg/1l

- in- chino I, 332 mg/l in Chino II and 709 mg/l in Ch:.no III. MWD

also projeuted tha future THS and nitrata quali Y nf the, Chinul

' Easin usinq basaline cnnditians withmut the Staru _a Prugram. ‘ The.-
HWD runs for TDS for the. year 2000 shnwed tha‘ﬁ‘. while the ‘TDS
quality of Chino I and Chinn II did nr.'rt significa tly change, the
DS quality of pumped watar from C:h:l.no III roge tn 753 mg/l.

Projecticns for the year 2045 shaWEd that tha TDS quality in pumped

water from the Chino Basin rose to 249 mg/l in Chino I, 408 mg/l

In ¢hinc ,II,' and 595 mg/l in Chinc III. TRS2 cepncentrations in

portions of Chino II were shown to be as high as 000 mg/l, and in

Chiz;é III as high as 1600 my/l (Figure I-4). This .j,nfcrma'&ion is

sunmarized in Table I-1.

£in _5211:&. 1950
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s The same water cquality trend between 1950 and 2045 is even more
evident for nitrate. iIn 1950 the entire Basin exhibited nitrate
cencentretiene less than 20 mg/l, with much of the Basin less.than-
;o mg/l. An exeeptien was a small area of roundwater in-the

seuthern-eentral area of chinn II which was aboyt.50.mg/1l, exceed—

1ng the drlnking water etenderd of 45 mg/l (Fl_ure I- 5) . Between .

AR oD

1950 end 1936, nitrate cencentratiens Etﬂndlly increased, and the
atea exceeding 45 mg/l graduelly enlnrged.‘ As witb,Tpg,_samglingx“

in 1985 ehowed dramatic inereaees in nitrateﬂmﬁequentretinns,a?

LA : -

especially in the eeuthern part or Chino 11 end the northern part
of Chino III (Figure I 6) Net surpr;singly, tpeee,qreundweter”
areas underlie er nre dewn gradlent frum the| dairy area. -, MWD -

determlned that the mavereqe nitrate eeneentretien¢,in‘ pumped.

greundWater from the Basin in 1986 wae 23 mg/1l in qhine I, 40-mg/1

in chine II and 63 mg/l in ChlnD III._ Progeettgge,fpr;the;yeer
20&0 ‘aid not ehnw a signifleant chenge in nitrete concentrations
in Chine I, but nltrate ceneentretiene 1n chine I&ﬂreee:te 49 mg/1
and to 98 mg/l in chinu III. Prejectiene fer tmelxeer 2q45_ehewedm
that nitrate eeneentratiene in pumped groundweter1yere‘25 g/l in
Chine I, 85 mgfl in Chine II, and 211 =g/l in Eﬁine III. . Almeet;
the entire eeuthern helf of the Baein was. fquqd-te exceed . the

drinking water etanderd ef 45 mg/l (Flgure I-?)b“ Thie:ieferqetien.

is summarized in Teble Ivz.
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TABLE I-1

PUMPED TDE CONCENTRATION
PROJECTIONS BY SURBABIN (mg/L)

... YEAR R
- Chine I 290"~ 240 - ‘239 ‘2411
chi;u"xﬁnh;qu-;oo . 333 343 X a08
- Chine ITT  300-500 © 709 753, 995

1. Model rasulta withuut th- Bturagn Prngrnn.

'LV'gr' b, ‘.:

BOURCE: MWD Chino Basin Grnundwntnr Btornga Frogram EIR

TABLE I-2

'PUMPED NITRATE CONCENTRATIONS
FROJECTIONS BY SUBBASIN (mg/L)

i 2

Subbasin 3350 "asse 20007 . 20453
Crino I i* ”1n “ 23‘- h - 22 28
chino I a5 40 ;49 a5
Chimo %IT o as &3 . esa 211

2. Hodel rasults withuut thn Bturaga rrnqrnm.

BOURCE: MWD Chlino Basin arnundwattr Btnrngn Proqrnm EIR

oy
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These model evaluat:.ens prev:.de valuable infumat:.cm w‘ith respeet

to surface Water quelity in the Santa Ana Rivédr as well as

groundwater quality in the Chino Basin, The modell runs indicate

that the nitrogen concentrations in the Santa a River will

increase frem 9 mg/l (1985) to about 22 mg/l of n tregen (NC;—N)
(99 mg/l ag’ nitrate] By’ the year 2000 ~ far exce"'

quality ebject:.ve fer tetal nitregen ef 10 mg/l.

-greundwater _rising into the River from the Chipno Basin is a

s:l.gn:l.ﬂc:ant sentrihuter te this preblem' as noted earlier, reuent ) “

e

sampling in the River (1933) as par;w of’ the watershefi—w:.de nitregen-!-

" 2~
. _.( gl ’.,

study shewed that r:.sing gruundwate: aecauntad for about 30% to 40%

i\-

-

of the m.trate measured at, Prade. e SR

‘The findings ef other BPP werk wa:.ch has been con ucted over the
years are eensistent w:l.t.h MWD‘s results. Model ns executed in
eenjunstien with the develepment and update ef th 19'75 and 1983
Basin Plans projected centinued -deterioration 'ef greupewates
quality in the Chino Basin ever time. w-The Regional| Board and SAWPA

are eurrently eeming to the end of a three year Blsin' Plan update

study (1937-1990) A basel:.ne app run was. perform 4 at the outset

of the’ study (& baseline run is an extens:.en inte “the future of
o -

presant water/wastewater management ennditiuns. tha results of this

run form the baszs for davelepinq am'.’l evaluating alternative water
and wastmeater managemant strategies) : -ths resul‘ts again preject

water quality degradatien in* the Chine Basin. 1

I-16 .
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\

shows that TDS quality in the Chino II grnundwater Eubbasin wiil

increasa from 347 mq/l to 387 mq/l by the year 2015, abbdt,a 12%

increase (Figure I-8). TDS in the Chino III subbasin is proijectad
to 'increase from about 700 ﬁé/l to ‘915 mg/i (31% increase)
(Figuré I-9), Alternatlva strategies to nddress thlE problem have

."" .-f

been evaluatad in the caurse of both prinr and qurrent Basin Plan

update wurk The results of some of thesa alqarnntive analyses

-" R
will be daﬁcribad 1ater 1n this section

PR E SV

It ‘should be nnted that the Chlno Easin Watermmster has recantly
‘! FT, y "‘w";:‘ b l' 'r‘ ':;' I r \ 2l
¢umpleted the first year's sampllng uf a cnmprehen51ve mnnitcring

network which includes 198 wells. Of these 1P8 wells, 67 were

selected primarily t6 cofer the agricultural préa-south.of the
Pomona Freeway. The‘data optained from thi& sanmpling effort
support the BPF projections. The data show high nitrate and TDS
concentrations in shallow wells in many araaé G the:Basin. Sumé
dgep wells also shnw glevatad nitréte and TDS co céntratiuns. This

poor guality groundwater (and additional salts gow in transient in

the unsaturated zone) will, saoner or latar,‘adversely affect the

groundwater basin as a wvhole, as indicated by the BPP.

Baefora moving to a discnssiﬁn of the possible sources of this

severe water quality prcblem, a £final note with|respect to the BPP

work conducted to date is appropriate. As was|stated previously,

hi:tnrically, +he BPP was calibrated only fdr TDS; Basin Plan

update model work through 1988 focused solely on TDS water guality
I-17
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) 'projec:tion. T explnre the various putential.watar E;uality impacts
of implementatiun af their proposed Sturage Prngram, MWD had

ma:‘lificati.nns made tn the BPP such that m.trata impacts in the
Chino Basin speciflcally cguld bea examined as‘well. ﬁ&ﬁé.récant;y,

the BPP was actually calibratad fnr nitrata (anq TD51V§0 that

1mpacts can be explorad thrnughaut the Upper SanLa Ana and Sanim

- :l

Jacxntn Basins. This WDrk vas canducted as part of the_wgta;shgﬁ—

T

wide - nitraqan st'.udy. The ravisad BPP provides mn;a._‘.:pliable

prnjectinns of nitrate quality than uwn's work (sihce the BRP was

calibratad for nitregen) . and will _substantially enhance the

l

Rag:.on s planning capabllltles. _ ‘

11
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G. ' Bources of broundwatar Deqradation in the Basin

As notad aarller,_ the anurces of qrnundwatar da?radatinn‘in the
Basin include aéricultural and mun1c1pa1 wasta waters; the areas
exhibiting the worst degradation reflect these hiatnrical land

o uaas.‘ But wh11§ 1rrigatad agrlcultura and munxc;pal wastawatar.

:diaposal are cartainly cantributara to the daqradatian, it is

oo B Ll b Y "'“L*"--;‘-- I . .
avidant that dairy waatas play an nvarwhelmlngly significant rola

4 R N SR

4n Wasta 1uads %iachargad to tha Baain. Aa early as the 1970'5,‘”
it was Wall racggnizad that the appliaatlon of dalry manura and

dairy washwater was threatening underlying grcundwatar quality"

(Adriano ek al. ‘ 1911, .Pratt et al., 1972; Pratt et al., 1976a;

Pratt et.al.., 1976b) hasa studies documantad.high”ébacantrations g

of nitrate’ and salt within the soil prafila‘ﬁ dafnaafh dairiaa"

withln the Basin dairy area (Adriano et al,, 1971: Chang et al.,

1973) REE AU . o a8 sl

The relative- 51gnificance 'of . dajries . as’ con ributnra to the

' grnundwatar quality problam is evident if one pompares the salt
loads which :aault from +hese operations to those from other types

of landluaa. Theze comparisons can be made using data from the

BPP. A detailed discussicn of the BPP is| not 'possible or

apprupriata hera. Sutfiaa it to say that a critical first step in

tha model oparations ia tha calculation ur thd aalt waata 1oadsa

which result from various land uses. The modal- performs thasaﬁ

ealculations by'multiplying land aaa'acraagaa invarious categories

~I=21

000436
g

44

-—

0

3



(e.g., dairies, irrigated agriculture, etc.) by salt loading
factors (unit factors) which are specifid to each tiype of land use.
(A.mhra detailed discussion of this computational ktep is provided
in Appendix A). These salt 1oaﬁjdéfaﬂafe théﬁ'aﬁféfédmiﬁto'tha”
gquality model portion of the BPP and prnjectinnq of ground (and
-surfaca) water qualxty can be mada over time. '

A

Staff tnok twn comparative approaches, both u51nq BPP salt 1nput

o Boem g, L

-&ata, to investigate‘tha relative significance uf dairies as salt

cnmtributars. One analysis was cnnductad using d‘ta from tha 1933
mion amgmITianos o7 AT B RN+ NE-TF SR R A
Basin Plan'update BPP runs. Fnr the second analys s data frnm the

mhl R SR P S P T

_recent calibration of the BPP was utlllzed. Each .f these analyses

..... LT I : e

is d;scussed balcw.‘._

In the first approach, staff analyzed BPP data pised in the 1983

Basin Plan-update BPP runs. The salt loads %o rnupgwapgflwﬁich'
were calculated for the year 1590 for the chinq,Basin‘dairy araa
(whicﬁ included about 19,300 acres of agricultural land. and about
1,900 acres of residential-commercial-industrial land'} are shown
in Table-I~3. -Note that agricultural land use agcounts for about

97% of the salt load added to_qrouﬁdWater.

'The 1983 model runs show the Chino dairy area to be contained
in two Watar Supply Agency areas (these ara artificial agencies
used for modeling purposes).- ‘These agencias are No. 371 (called
the "Wast of Corona city") and’ No. 381 ("South of Ontario"). The
“aguncy“ boundaries are’ dapictad in Appendix c. ST

¥T?2

B O -1




To determine the amount of salt added to the g

operations in the Chino dairy area relative t ‘athef agricuitural
land uses, staff made changes to the model iﬁ‘ut and pbrtidhs nf
the model ﬁere rerun. Spacifically, the dairy salt unlt factor was
set to zero (from 2.4 tons salt/acre/year}; while the nther unit
-factnrs wera;lett unchanged. The results show that about 88% of
the agricqltﬁrai salt load within the dairy area is dus to dairy

operations (Table I-4).

Under the second appraach, staff analyzad datg on historical salt

contributiens to- tha Chlnu Baslnfby varlous“types of land use,

1nclud1ngf'¢alry operations. - Data  used %p ‘the recent BPP

éalibratiqn indicate that significant dairy land use within the

Chino Basin began about 1958 and has increaséd| steadily since that

time. Data on salt added to the Basin by dairies and other land

uses since 1958 are presented in Table I-5S. his data represents

salts that aramaddég“tq,waté:_asﬂa result of use and that will

reach groundwater.. Salt additions as a resul of consumptiva use
(cnngentfﬁtian:'afi salts asw a result nf evaporatinn and/or
transﬂi;&tiuﬁ) are not inclﬁded. Rote thatwthis_tablg_includes
data for 1and“uéés. in the Chino I,. IIm ﬁdl.iII groundwater
ﬁubbasins), as wall as land uses in theCucamonga subbasin area
'(this area is much larger than that annsmdered in the first

analysis describad above ( the Chino Basin ﬁairy araa))

I-23
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LE T=3

Salts Added to the Gruund Water for Projecte& Year 1999

Land Use . Has:gx;_gx;a__g;nauaxzzﬂ_ Salt Added

—hpns/Year

Residantial{Cnmmgrcial 778 " 1. 697
Agricultural 20,013 ‘ ' : pz 725_ "
Industrial _ . - Coa 43 e { S Ty
T FY T

LE I=-
i T Fanatladlge LTI TSR
AGRICULTURAL WASTE LOADS _
Salt.Added. to Groundwater (Tons/Aqre/Year) ' 7~ "'

Total Dissplvad‘salids {ﬁg/l)cfor year 1990

Opiginal Waste Toad - - Revised Waste Loa
‘W : Iéd‘h 2.4 I Y - Dairy Waste oad w0, ‘ Y‘l
Taz,72st 2,756

Total aéfiéﬁliﬁrai wasteload with daifiesf  '22{W25'T/A/Y
Total agricﬁitﬁfﬁl'waéieléad w/out dairies?" 2,756 T/h/t

% of total agricultural wastaload dua tu dalrlas:

22, 725 - 2 756 = 19 959

19;969/22,735 % 100 = B88%

'Nen dairy agricultural salt unit factors assumed for “dairy
acreage’, :

I-24
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" calibration,

R ‘ _E__.NH.M Ii-5. -y
| anzo BASIN'
SALT ADDED: (1958 - 1986)
| - (SALT ADDED (TDS)?)
- = s g adjusted” Adjusted 3
. Land Use . ' _ Tons of Salt® _of Total Tons of Salt _of Total .
1. - Non - Hunwnmnmn” SR mwnhwuuﬁ i 2 A 0 =
‘field crops- -~ - . % ... R . gt
2. *Irrigated n.wmu.n nﬁoum 152,803 19 - 94,738 a2 <
3. . Citrus o T3B;532 5 - 38,532 . 5 o
4, 'Irrigated S ._ CB4 ;714 . . 54,714 .6 <
- Vineyards P . B _ ‘ - B =
5. Non - Hnnwamwmn S 27 0 - 27 o .
. Vineyards O o . _ ‘ ‘ e
6. Dairy = oo n T 416,778 51 488,876 60 i -
7. Urban nnwmwnm C¢ i 138,942 17" . 139,942 17
. - B. Special Hawmﬂﬂwoum R ¢+ I o 0 0
- 9. Native Vegetation - . = § O .o 0 0.
' eanmp. : JW_.W 816, mmmﬁno:m_ 100% .mpm.ummawnsmu  100%
1. _EES_ i, _= and n_.._..u._ﬂuamu u:_uv»umnn. . . . .
2. . "Saltadded" is'salt Qonm_d_uuu__q& Salids) that.is mmm& to water as a result of use and that will reach mﬂocnminﬂﬂ. .m._.:.u does not include -
. naamﬁavnﬁ use E_&Eﬁu ﬁnunﬂnnnnua of u&ﬂ as a result of nﬂﬁuqunn: mu&‘& transpication). ‘ s
3.
iLand Use 6 Dairy)~ = v o .n. u._ﬁw_u acres. 416,778 .H.E_u
- Land Use 1 (Non- “Emmﬂnm EnE nﬂouau m 440 acres 14,033 ._.anm T
. 38% o acres  58.065 Tons ~ )
Total: A = - __.maun acres 488,876 Tons "
4. -Salt accumulated as: om m.wmm EEE mn: mnn_E:c_mnum as of Emm Data wBﬁmnn E__ J.M. Eaunmainaa Inc. __.__.Hm.m_E from BPP .—dwmzc




rable I-5 shows the tons of salt added to the Basin by each of nine

(9} different land use types, and the percentage of the total sa1£ |

load contributed by each of these uses. It can be seen that dalry

land use (#6) appears to account for 51% of the salt added to the
Basin between 1958 - 1986.  Adjusted data on salt load ‘adciitinné

- and the parcentage contributlnns by aach 1and us. typa ara alsn

¥

shown in this Tahle. Thase adjustments are naces ary bacause of
a prublem with tha way dairy acreage is. accuunted £ur in tha BPP.
| In the BPP, dairy acreaga is considered tofinclude .nly thusa areas
occupied by dairy animals: the BPP does not accura aly raflact tha
total acraage arfacted hy dairy waste dispcsal :}écﬁi;ésf(g}g.
cropland). To aacount for this, the galt 1nads assuc;atad with
non—irrigated fiald crop acreage (land use #1) and a. pnrtinn (38%)

of irrigated crap . acraage (1and use #2) whera 'iry wastes are

Tl presumeﬂ to be appllad'wera added to the dairy: {(land usa #5) flgura

(saa fdotnnta #3 on Table I-5). When the data are adjusted in

- this way dairy land use accounts fnr 60% of the

F

to Chino Baszin groundwater from 1958 to 1986.

utal salt added

[Nate-that th;s

parcentage dirfers from the B8% figure previous Y presanted for.‘

dairy salt cnntributiuns: this d;ffarnnce 13 du tn size of - the

arasa considared Lnlaach analysis (Chlnn Basin VErsus only the chino

Basin dairy ara;};T

Another method of demonstrating the relative significance of dairy
salt loads was aiﬁa employed in the“preparation of this report.

A spn:igl-BPP modal run was paerformed for the Hoard by Jamas M.

I-26
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, Horitgonéry Engineers, Inc.,‘using the newly calibj

run was cmnducted to determine what the grc

cnnd;t;ons 1n the Chinn Basin would be it the 4
nparatiun in the Basin apd thapland was used.

.types of agricultura.

rated model. This

undwater guality .

iries were not in

nstaad for other

This simulatinn was perf rmed by assuming

that tha dairy land use in the mndel was replaced by irrigated

'agricultura . The modal run was. canducted for

F

20152, and tha rasults were cnmPared to the 80=

the. period. 1990—_,

_flled haseline. run

fnr tha sama pericd. Tha basaline run was conduc -ed aswpart of the. .

nngning *watershed-wida nitrogen study and. .as

pattern nf dalry lnnd nsa.st

The differences between +the special model xun,

sumes .the. prasant

without the dairy

waste load, and the baseline run at the end of ﬁhb 25 vear planning

pericd (2015) are shown in Tables I-6 (a) -and (b) and I-7 (2) and

{b). Table I-6 (a) and (b) show the decreasa in

TDS and nitrate, respectively,

“To perform this simulation, the TDS and ni
factorg utilized in the model for dairy land use
the unit factors for irrigatad field crops. (Ix

which result fx

concentrations of

om the rémuval of

krate loading unit
were replaced with
rigated field crop

831t unit factors are lower than those for dairi

s}. (Salt loading

unit factors and their application in the 8PP are described in

detail in Section III and Appnndix A).

*ro make water quality projecticons beyond
en this revised land use scenario,

establish the groundwater quality conditions (

e year 1990 based .

it was fiirst necessary to

itial conditions)

that would have axisted in the Basin in 1990 had|dairies naver bsan

in operation in the Ba=zin. Thiz was don

by running -the

calibration model, which utilizes data for the period 1960 = 1886
(substantial dairy land wse began in the Basin| about 1958), with

the same changes to the unit factors dascrib
ahava.

I-27
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the dai;y operations. These concentration decreases apply to
pumped water quality (or available water). The amdunt of avallable
water in storage that ié‘affecféd by the cnncentfatidn.decréégé"ig
shown in the' tables. - When the concentration data is considered
together with the volume of water affected, it is]evident that the
dairies have a sigﬁifidanﬁ effect on the QEality of groﬁhdwatérs,

part;cularly in the Chlnﬂ IT and IIT subbasins.

Tables I-7 (a) ana*(b}~ ghoir the decreasé in the mass of'fns and
nitrates in tHe Chino Basin which résult from the remnval nf dairy ]
uperations.,“The change “4n"rbs"and’ nitrate mass uhserVEd appl;esﬁl
£o the ‘total’ water-in storage (alsc shown in’ thd tablas} te is
evident ' from this data also that dairy Eperatlons haﬁé a

significant impact on Chino Bﬁsin water gquality.

g
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Between Basaline and "Without-Dajry", Model Runs After
25 years of Simqlatinn (Year 2015).

-~ motal Dissolved Solids | ‘Volume Available

Subbasin Concentration Decreage (mg/l) Water (AF)

Chino I ) 2 o] 3.8 million.

Chine IX. . . . 32 P i 4.6 miliion.

Chino III 45 1.3 million
TABLE I-6(b) -

Difference in Nitrate Concentration Betwetn Baseline and
"Without-Dairy", Model Runs After 25 Years of Simulation

{Yanr 2015).

i

|

|

TABLE I-6(a) _
] Difference in Total Dissolved Solids |Concentraticn

Nitrate Volume Available .
|
i

Subbasin Concentration Decrease (mg/l) — Water (A
Chino I T2 - 3.8 million.
Chino II ] 8 . 4.6 milliﬁn
Chine IIX - 12 1.3 million

| ;
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TABLE I-7(a)

Difference in Total Dissolved Solids Ma
Baseline and "Without-Dairy", Model Runs ALt
of Simulation (Year 2015). ‘

5 Betwaan
r 25 Years

Total Disselved Solids Walﬁme Available
Subbasin ___HBEE_EEEIﬂﬁﬁﬁ_lEEnEL . |— Water (AF)
Chino T - . 30,069 20,7 million
Chino II ; 382,976 18.8 million
Chino III. . 193,195 3.2 million "

" TABLE I-7(b)

Diffarence in Nitrate Mass Betweean Baseline apd "Without-

Dairy®, Model Runs After 25 Years of Simulption (Year
© 2015). S
Nitrate Vaelunme Available
| ﬁuhhasin —_Mass Dacraage (ma/l) Water (AF)
Chino T 21,561 20.7 million
Chino II 103,607 18.8 million
Chino IIT . 43,118

3.2 million

I-30
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Tahle I-8 provides a summary of pertinent data wi

th respsact to the

Chino Basin dairy area. It 15 ganerally accegted that dairies in

the Chino Basin represant the largest cancantrat

the world. Data’ compila& from the 1938 Annunl
ta the-Board by the ﬁalry operators show that,
about 15,000 acres (Figure I- 1ﬂ), there. are.
dajries in: tha Basin ‘which contain about 289,60
animals produce: about 460, DQDwtnns~(dry weiqht)/
which about 246,578 tons appea;s tn be dlﬁcharged

the ChinO"BﬂEln-m(AS will be discussad elsewhe

there is no definitive information on the fatp’

manure generated in the cﬁiﬁd*éasih)

" -

ion cf dairiea in

Reparts submitted

1th1n an area of

pproximately 300
animals.
ear of mamire, of
ultimatelyﬁwithin
“in this fepnrt,

=] Of most Of the

L I

.”L?héltdﬁal-m&nure\ganerated

in the Chino Basin correlates to 132,020 tonsfyear of =salt per

year, of which 14,720 tons is nitrogen (as N)(We

order of 70,768 tons of salt appear to remain i

each year,

Appendix B}

I-32
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of which about 27, 631 tuns reaches

bb, 1974). ©On the
n the Chino- Basin

graundWaﬁér (see




TABLE I-8
CHING BASIN DAIRY DATA BEEET'

L

NUHARER OF DAIRIES IN THE CHINO BASIN I8 APPROXIMATELY 3040

HQHBER QF ANIMALS IN THE CHIBO BASIN DAIRY AREA

Milking Cows . 166,900
- Dry Cows . - U w0 - 33,300
Haifers . 39,400
calves . : © .. 50,000
“Total:r 285,600
. MANURE DISTRIBUTION IN THE CHINO 1988 ¢
. Total corral manure .production - .. L#:ﬁ'#GQ;OGD"TDnSh n
- -Amount ‘of manure reported spread on o
dispasal 1and T T ~ 711,100 . Tons
‘Amount nf manure staakpiled e e LQ,SDD‘TQns-
Amount cf manure spread on.croplands | C
aszociated with dairies ‘145,500 - Tons
Améunt.of manure. reported hailed away . 387,200 Tons
Amount of manure received by ‘composters .70;355‘T6n5
Amount of mﬁnure hauled by others’ | ‘315,Bi5 Tons

Amount. of manure hauled out of the'
. Chine Basin by others (assumed 1/2

of the above) . A58,422 Tons
Amount of manure repertad by composters
to be hauled out of the Chine Basin 55,000 Tons
Amount of manure remaining within the
china Basin . 46,578 Tons
Rasulting amount of Salt (TDS8) bninq o
discharged within the Chino Basin . 70,768 Tons
Amoypt of Balt (TDS) reaching
cY und wa - - ‘
- gve es) (as & , 27.633 Tong

pata complled from 1988 Dairy Annual Report
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D. BPFP - Altarnativae Analysis

The results of all model simulations described garlier, “whether

from the Regional Board's Basin Planning efrort_ or through the

work of other agencies suoh as MWD, indicate sim 1ar conclusions, .

Excessively large salt loads have been entering‘the ground as a

result of waste dlsohargee from dairdes. These.salt 1oade, with

L
- their: high n;tratefoonoentratione, eppeer to h've impaoted and

.

E I oL i ,f"l--‘ L Wy,

' oertainly will oontinue to impaot groundwater i" the chino Baeingh

e

and, ultimatoly, surfaoe water quality in the San a Aﬁa Ri#er. In

' +

order, to prevent or at least mlnimlze, thi'u'uater quality

degradation, 1t is olear that measures must be oon idered to reduce

the dairy waste loede (TDS end nltrate), as: well as”methods that

could be employed to remoVe ealte alreedy preeent in the

groundwater. Suoh alternatiVes ware considered ln‘the 1973 and-

1983 - Basin Plan update work. | Alternatives jare’ alse being

considered as part of the current ‘Besin' Plan review. . The

alternatives that are now. being eveluated w1th t e. BPP inolude a

reduction in the dairy salt waste load (wh;oh might be accomplished
through additiconal manure remoual and/or washwater removal (see
seot;on III of this report)) and the ramoval of salts now.in the
groundweter through tne opetation offdeealting £ oilitiee-in the

Chino II and chine III subbasins. Unfortunately, esa elternatiVe

runs inolude other assuned water/waetewater mena ement etrategies

{e.g., increased reclamation in epeoifio areas oqutho Basin)

~ which complicate tha interpratation of the modal rbksults. That is,

4471



it is not possible to distinguish the water quality impacts of the

measures described above from thosge of othe: cempenents of the
alternative run. Ideally, edditional mnre‘hwwﬁ | “
will be conducted if resource censtreinte will ellew it.
Hnnetheless, it is clear from the elternetive‘analyels thet hae
baen cnndueted that, 1rreepeetiVe of eny other meesures whieh m;qhth
__be- implemented’ te "address water quallty probleme in the Chinoh

PS?‘f""

Basin, the construetien end operation ef deeelters w111 be

absolutely esséntial. Perheps the most elgnifieant effect nf theseu

deeelters will be ‘to “retard “the movemen‘ ‘ef peer quallty”

grnundwater into’ the ‘Santa’ Ana River. The Mante Ane Weterehed
- Project Authority is already pursulng the 1mp ementation ef thesel
facilitlez. Experlence with desalting operatiéns elsewhere in the
Region: (the Arlington desalter) and‘reeeﬁtlaeeeltef feasibiiity
studiesg indicate that the cost of theee deeaLters'wili be.on the

order of- 5339 $690 for averv_ton of ee;t remgggg.'

E. ' Other Copsiderations

Thera - i= enether‘important‘eensideretidﬁ with respect;to the BPP
projections discussed above which warrants jseparate attentien.

This pertains to the Watef_quality data used| for input into the
BFP. |
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The data ﬁh'which”the:madeling ﬁrnjeutions are baged were derived
from available sampling results froem a limited number of wells
within the cninn Basin.‘ Although this informati is sufficient
to conclude that signif;cant degradatiqn is ocgurring in the Chino

Basin, a clearar undarstanding of the axtent and'nature of this

dagradation is needad fur future planning and mlﬁlgation activi--

ties. Sama af the best availahle informat;on was %btainad in 1986

whan HWD samplad 143 wells in the Chino Basin. However, there are’

-

currently over 500 walls in the China .Basin| -and existing

gruundwater data 15 11mited tn only a pmrtlon of these wells with-

many yaars separatxng samplinq events.

In reccgnit;on of the need to nbtaln data frmm more wells on-a more

frequent basls, several agencias ara expending reseurces to obtain

more reliable groundwater data in the Chlnﬂ Basin The Santa Ana -

Watershed Project Authnrity has-cnntractad with consﬁltant to
determine where dﬁta gaps exist in the Chino Basin; ﬁhe Chino Basin
Watermaster has expedited afforts to improve its s.mplihg'prngram,
and MWD will be developing a monitoring program wi local agencies

'in the evant MWD procaads with its prupnsed Storage Prnqram.

*Thrnughnut the Santa Ana Region, the Raglnnal Board requires waste

dischargars to monitor the quality of their disgharges and the’

quality nf the raca;ving Water body. However, this.has rniot been

the case with dairies, all of which ara operating under waste

I-36
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discharge requirements. In order to remedy this situation,

" Regional Board staff contacted the Milk Producers Council and the

California  Milk Producers . in early 1989, anpd- request.ed their
assistance in developing a grnund'ﬁate:: moni nringl program for
dairies within the Santa Ana Region. The Regional Board could
amend waste discharge requirements to include a monitoring ﬁrug:aﬁ
for each dairy, _res'.ﬁlting in the need for each dair"y to sample
existing wells or to -ins;tall monitoring wells gn’ thqlir" proﬁéi-ty' to
assess. the, ;'iq:j;-;iai;:ts .their - waste discharges Bre having on the
uﬁﬂarlying groundwater. However, this may be more extensive than
what is gctuaily necessary, and Reglional Board staff believed that
a more limited, efficient,.and less ‘axpensivie  program could be
developed and implemeﬁted in the dairy area under the direction of

the twe major dairy urganizatians in the Chino|Basin. Daé.'pité' the

apparént advantages of such a program, the Milk Producers Council
has refused to participate-in this endeavor. |The Ccalifornia !{ilk
Producers (CMP) board. also_‘ declined to fund the wmonitoring work
because mémbers outside the Chino Basin d&id mot want "tc‘s. pay for
mnni};éring‘__solely within the Basin. However, the CMP has ac{:iireiy |

warkéd with the engineering’ contractor whe will be sampling wells

- within the dairy area to idéntify the wells which mus't-ha' samplad

within the 'Ch:l.nu Basin to evaluate dairy impgcts. CMP has also

actively lebbied the Chino Basin Watermaster to sample the above-

@escribed wells. In addition, CMP has vol x'it;aergd' to provide

praviocusly unreleased groundwater quality data fﬁhich were generated |

»

in the racent past. ' o

I-37
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The Watermaster completed its first sponsored Basin-4wide monitoring

program for, the Chine Basin-in April 19s0

included the dairy area wells as well as a reptaantative sampie

of wells throughout the Basin.
will be continued..

-

It is anticipated tnét this prnéraﬁ

additionul diacussion regarding the need: : fnr ] cnmprahens;ve

groundwate:‘monituring program is to be-found later

W LT L s ol g

ta blams: - .

in this report.

The preceding discussion of water quality problems in the Chino

Basin focused primarily on groundwateir, although

effects of rising groundwater on Santa Ana River

described.
the Chipq‘sasinﬂ and_thg.saéta‘ana,River;in a more

Runcff of dairy washwater or stormwater which

contact withﬁmanuraq:are;sradversely affaects the (

surface waters.

As described .later in this. report (Section III),

~.Dairy ppe:it@ﬁns can also affect surfa

uality was also
re wataers within

direct fashion.

tha' Board has

adopted requirements on dairy operators which are designed to

prevent these impacts.,

cunta;nmant of all washwatar and all storm wat

I-28
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These includa requirgmants

for the

the significant:

.. The monitoring program

‘thave come into

uality of those

texr - runoff from
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manured aceas {up to and including the 25-year,
- for the protection of the facility from inundat

storm flows. Unfortunately,

‘these containmeht
always constructed or maintained properly by 1
and discharges of wastewater to local surface

surface water drainage:problem’is exacerbated’

extensive-urban:development océurring ﬁp#iréai

The significant. increase. in impervious ‘surfagc

,Fhiq;uxban;devglupmentfcaUEEé*the‘Ehdﬁnﬁda

4

Z24-hour storm), ang
ion by loo-year paak
nt cnntrols are net
Cha dairy nper&turs,
drains oé&ﬁr. This
in Some areas by the
P of the dairy area.

. .

es asac&cintad w:l.th ‘

valncity of starm

water . runoff entering: parts ‘of ‘the dairy| s

area to increasa

!

dramatically. ~This, in turn,’ signlficantly a
of the cnnta;nment controls implemanted hy'the
therefére, the dairy operators ability to ce
discharge raqﬁirements} A humber of studies

to determine effective solutions to this

facts thm integrity
alry ope;ators and
1ly w1th their waste
have been édﬁductéd

problem. SpECLflﬁ

‘racnmmendatlons for the control of surfaca*watar impacts from dairy

pperat;ons,,ln part. based: nn the results of

these studles, are

included in the: dairy stratagy'whlch is prnpns¢d at the end of this

report.
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II. DAIRY REGULATION IN THEE SANTA ANA REGIDN'
A BRIEF BACKGROUND AND OVERVIEW

In the 1950's, the center of the dalry population in‘Snuthern
_Califnrnla was 1n Ins  Angeles County. - There was, ' for axample,.a
concentrat;un cf dairies in Torrance, Short hauljdistances had led
the dairyman tn lccate thera initially, kut urhanfcfdwdiﬂq soon
linduued them tn mnve elsewhere.* Many of the dalﬂiés that ‘laft the |
::Los Angales metropclltan area relucated -in. the . unincorporated
cnmmunities of Dalryland and. Dairy Valley in |southeastern Los

Angeles CDunty and western Oranga County.:: Most| of”Oraﬁgé County

was still largely uqdqvglopad;?gd agricultural in the late 1950's

-andlaarly 1960's.

Drangé Cupﬁty ﬁrbaﬁizaﬂ rapidly in the-196015~an' 170's.. Pressure
on nparating da;r;es fram. encroaching . urban . evelmpmant *takes
savaral fnrms. ador and nuisance complaints increase; runcff from
additinnal paved areas leads to greater drainage problems, and
traffic becomes a problem. Increases in land valﬁa, however, ténd'
to makg the necessary relocatinn easiag.and more acéeptablé; In
addition, each time a daiﬁ facility is rabujilt, t&nara is an

oppertunity to improve on the design and increage effiéienqy;

Saveral dairies stayed on in Orangas Cnunty as long.as they could,
g but by tha late 1970'3, they ware essentially g1l gone. SQma'nf

II~1
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the dairies scattered, but a great many relocated in thE'China
Valley, a very attractive ‘lﬁcaltion for a numb.er of reasons. Tt was
generally warm and-dry, reaschably-level for the most part, and haﬁ‘
nice merning and evening- breezes. fland~waé'reasnnab1y'priéed,
since it wﬁs tarther f;om:the centers of urban pressure.  The haul
distance to the creameries. was longer th&n-itfhEd been, of course,

but Chino was still a very acceptable compromige.

Higgq;icq;ly;Jdairy;corral'daéign“céllédedf“' slopa away frum the

milk barn,. usually‘towardwthe néaféét?sﬁféaﬁ”uk diteh:- That way,

manure was~washad"uut‘ofxthe-cnrrals and Off Lhe prnperty. From
- the peoint of view of the dairyman, there was np manure mﬁhagamént
problem with that arrangement. A number of the'ldairies established

-@3 in the Chino area were built that way. -

The very wet winter of 1968-69 made it cléar that the dairies could

net be. allowed to continue. to usg local surfaqe waters to d;sposa
of their manure. When the.storms ended and the water bahind Prado

Dam receded, the sight and smell of a great |many tons of dairy

manure were both obvious and overwhelming. This was ona of the
influences that motivatad the Regional Board staff to begin

thinking of ways to control the impacts of the dairlas

In 1972, the first. snts of waste discharge rrquiramants for the
dairies were adopted by the Regional Bcard. It was felt that the

II-2
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) first, easlest and most reasonable step in the control strategy was

to manage and prevent runoff from corrals and manured areas. Once

that was under centrol,. the rates of.applicatio .and/or disposal
of manurs could then be limited as the second:step.  The third and
most - difficult phase, ir it could- be: achieved.fwauld‘bs-sotal
control of all :qssts‘:mgtqrinls-‘thrnughwulimitp- on wash water
_ dispnsal._

[ AN KL S A S LM SRR DR

The dairy community argued successfully that:.they ‘could not fairly-
be held responsible. for all rainfall circumstanc s and conditions;
: and a ccmprsmiss formula was ;developad. - Atfa minimum;rdairié;

would be raspcnsible for installing and  maintainihg: runoff control’

facilities (dikes, berms, ponds, etc.) to addrsss=24¥hdur rainfall

events which were less than or equal to 1.3 times|the 1D¥ysaf's£bim7

(equal to the 25-year, 24-hour. storm avent). :

of the Regicnal Board staff, this formula had
on most existing dairy operations. A low berm.

‘the subject was

dismissed. Where it did have an effect, hnwevs'; was when a new

Up across _the 1uws;.s%§s of the property, an

dairy was being designad or an existing dairy Jas trying to come

inta_cpmpliancs.¢

Hultiplying the manured area (corrals and stockpile areas) times
the rainfall rigurs allowed dairymen to e¢alculate how much water
they had to manage. Apbrdpriatsly—sizsd‘ retlantion ponds’ and

disposal areas could Essdesignad using the forpula. Bacause of

II-3
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steeper slopes and othar features related to the| location.of some -
' ‘properties, however, there were still some dairjes that found it
difficult, if not impossible, to contrel storm-induced runoff,

flooding, and other such problems.

In the.process of :dEVBlppir_lg the:data and information.needed for

the computer modeling necéssaryi, to. produce  the| 1575 Basin FlaLn; :

Albert A. Wabb and Asscciates::was'. cdntracte% to study ‘waste"

dispnéal in the dairy industr:'y-; Board staff worked clasely with
Webb. and "wi'l:h the Santa. ‘J&x& =Watei:shéd ‘Project: thority " (SAWFA),
the _Board's basin' plan. cantrac:tor, . to.:develop acceptable salt
loading rates from dair:.es and other: agricultur# ‘(see Section IIT
and Append:.x ‘A). The manu::e .dispesal limit .th t appears in’ the-
waste discharge regquirements issued to th“é. dairi,as,' three tons per
acre. pexr year, resulfed_, from those efforts. - As‘ the. next section
of this report discusses in detail, the obj ectiv% in specifying the
three tons per acre per year limit was to answ.*lra “that ' the dairy
salt load was.reasonably comparable tn that fr?m other land uses
|

Manure is- thHe major waste disposal problem |at most - dairies.

(a g., urban and agricultural uses).

Corrals are convenient, in that they keep the |cows close to the
~ barn; niilking, faeding and watering are more e_fq‘icieﬁt, as are the
necessary routine veterinary procedures. Bt the manure is

\concahtrat".ad in a much smaller araa where nothing grows, and it has

I1-4
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! to be cleaned out, or at least scraped and-piled, a couple times

a_year.
Permits that limited manure disposal to 3 tons/acre/year quickly

made it clear to the daifymen that agricultural |applicaticn at 10

to 20 tons/acre/year made a lot more sense, since they removed a
lot more manure than simple: disposal: could. his-issue will be
- covered in-detail later in.this report. - "

! . e P Lot
. 'l'.l ' - e e . ) . S

As a hydrologic: system, the 'Chinc Basin-is clesed.’ water, salt

and/or pollutants discharged: to-the ground in the Chino Basin move:

down toward. Prado Basin -and-appesr aa’ rising: water fiows: in- the -

Santa Ana-River. What has kKept these-pollutanis from showing up

soonar is a combination of the slow movement gf these materials
down through the unsaturated zone, and the slow n’qw.r'ement of ground-
water. toward the River. Knowing that the impéi:t "of waste disposal
from the dairies would: ;étppear sooner or'-later, and. that this
activity would: have sarious water quality- efifects . if it were
unregulated, SAWPAI and the Regional Board. prnpuséd_during- 1975 that
- tha area be sewered a\_nd the Wa-stewatar flows| be treated. The
- wastewatar  would then have. :bean- dischafged o tt;é""' Santa Ana
Regional . _Inte:rcéptolr (SARI) ,' the. brins 1line, afqécfivaly' e:'mpbrting

the washwater salts to the ocean.:

The SARI line was approved by EPA, but the sc¢heme to-seWwer the

dairy area was not. EPA reportedly felt +that sewering this

II-5
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agricultural area would benefit the dairy indust

~urbanization much more 1'1!:&1_? 'td”ﬁdﬁq‘:ufmsnohér. |

to encourage growth.

ta be more serious than the threat to wat

ramifications of this failure to adequately

This threat of growth must

.ry, nnd would make
They did. not want”
have seemed to EPA

er gquality. The

address washwater

~ disposal will be discussed in detail in a later section of this

report.’

Iri: summary, the- Regional Boaxd dairy régﬁiatbrj( prog’ram davelnpad.

in- the ‘early '170's’ addrestes " surface ‘H\-\rﬁtar

om

protectinn tﬁroughm

runoff “controls and groundwater qual:x.ty protdact:.on by maans of

limits. con’ mamire - application rates. -
essentially unchﬁﬁqad today.
earlier in this ‘raport indicate that changes
program are hecessary.
detailed review of the rationale for speci
Board's faquiremants is-né_cessai:'y. That wiill

next section of this report.

IT=-5

'oooﬁﬁo

' ‘The water qual -i"ty

"Thié prngram ' re:na;ms

prnblams describaﬂ

|in this regulatory'

‘I‘D understand Xhes changas,' a mnra

£c aspar.:ts nf the

be the. fncus of the

£y
it
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'IIY. THEE DEVELODPMENT OF THE REGIONAL BOARD'S DAIRY REGULATORY

PROGRAM

A. Intrsdnatinn
Manure wastes generated at dairies are temporarily or permanently
deposited in areas _thst may impact both surface water and
undsrlying groundwatsr.‘ Thsss areas includs tha carrals .washwater.
huldiﬁg punds, pasture,,snd cruplsnds associated With.thsidslries.;

As dsssribsd prsv;ously in this report, the Regional :Board . has

sstablishsd Wssts dlschargs requirements for, dﬂiriss to.; prntsct;

surface and.grcundwstsr quality.‘ Thsss rsquirsmsﬂts are summsrizsd
in Tabls III-1. ' As shown in this Table, the Bgard's rsgulatnry-
prngram addrsssss surfacs'watsz'protsstlon throug rsqulremsnts for -

ths containmsnt of all dairy washwatsr and manur

storm watsr {up
to snd including ths 25-ysar, 24-hour storm), and for protection

rrnm 100-ysar stnrm flows which wnuld inundsts m%nured areas. To

protect groundwater gquality, the Beoard's requirements limit the

application of manure to pasture (alsc known as|disposal acreage

(see Subsaction €)) and croplands. Note that spspiric infsrmstian.
is nbtsinsd from. the dsiry.ppsratnr when a new| or substantially
modified dairylspsrstisn is propeosed; annual repports subhittsd by
the dairy operators allow Board staff'tc assess cnsﬁiisnas with
waste disshsrge requirements. To date, the quiﬂnal Board has not

implemented any requirements to prevent groundwater dsé:adsﬁicn

I1I-1
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REPORTE OF WABTE DISCHARGE

.Nane, address, phone number, etc

.Proposed animal peopulation.. ... s
.Dairy, dlspnsal land, and crnpland acre&g&
«Plot plan (sketch). or Xthe dairy-and disposal ai
.Proposed method(s) of manure disposal
.General description of proposed K wastewater di
containment controls

WABTE DISCEARGE REQUIREHEHTB

_gx.fz.ga Water Protection

.CQntainment of all washwater and storm runoff
including a 25~year, 24-hour storm

reas

sposalﬁmatnod;and‘“

from up to and

'.Protactlnn from inundation.from 100-year peak stream flows

cundwate : on

.3 tons/acre of manure on disposal land

JAgronomic rates for manure application to cropland

ANNUAL REPORTS

.Name, address, phone number, etc.

.Animal population .

.Dairy, disposal’ 1and, and crnpland aaraaqe
-Manure digposition (amount spread on dlspusaL
crnpland stockpiled, or hauled away)

land, spread on

.Typaes of crops grown (if manure was spread on cropland)
.Haular's nama and location where manure was hauled

.Type of wash water dispesal method used

.Statement regarding problems encnuntarad‘ﬁuripéﬁptaﬁiuus year

III-2
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Y from manure deposition in corrals. or - from the application of

nutrients and salts deposited on the suil by the. a l:.c:at:.nn of the

dairy wash water to pasture, The fnllnwing se tians prnv:.de a
detailed discussion of the rationale for each of these aspects of

the Board's dairy regulatory program.

It should be noted that a signific$n£ pértidﬁ"of”tﬂe;ﬁéﬁﬁra“that‘
| is generated by the dairias is raported tn be. tran pc:rtad away :E::omﬁf
the ' dairy: areas; some is even Hauléd ‘outside er. the SantaAna |
Regien (see Chino Ba=zin Dairy Data sheet, Table I-3). Hanuré waste

deposition in these armas can also pnse water g ality problems,
-hmra-nrer, the Board has nc:t implemented any requirgments to addreas.
such impacts. Any effort to do so.would require tHe J.mplementation
of a manure accounting systeém to track the fate pf xﬂa%nuré’__ﬁf&?taé,
generated within. the Ragion’-_‘- This issue will b addi:‘ésséd in a

later section of this report (see Section IV).

B. Dairy Opesrations -

In order to undarstand t-hé re-utionalla that the .R.edgicma]: Beard has
employed to protact ground and aurfﬁce watafsﬁ fr_om'i;astés c_i;ehei:ataé
by . the  @airies, it is first necéssﬁry- to ;‘eitiew the - ty‘biéal
operatien of the . da.irie#,i_.n;the sources and  fypes of wastes

genarated, and typ‘ical disposal m’;thods'.
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manure

Most of the animals at an efficiantly operated|dairy will consist

of milking cows which are maintained in corrals most of the tine.

Huch nf the waste generated by these animals remains in the corrals
unt11 it is removed on approximately a semignnual basis. Tha
! :}epositad in the corrals undergmes arious degrees of
decomposition, and sinée mest of the corral flpors are earth, the
salts and nutr;ants ‘that are present. in- dairy |manure are subject
to transpurt into and, through the underlying sdil of the corral by

the infiltration of precipitation and_moisture"fram.fresh manure. -

= P | P e L PP S R . Ea - L
= T e o

Dairy cows are typically removed from their-cofral .twice each day
fnr,milxing,T“Wabbwg}?ﬂf)hF?PQIted'that approximately ten percent
(10%) of the manure generated by milking cows iis deposited in the-

water which is used to wash the cows prior to milking. Manured

wash water is applied directly to pasture‘ar cropland or is stored
in a pond and then appliedgtc-pgsture/crnplan . Pond. capacities
genarally prevent long-term storage of the manyred wash water, and

thus, tha‘Wastewaéerjggnerated‘each,day iz usyally applied to the

‘agricultural land on a daily basis. |

|

Approximately tﬁiqe a year, the manure that has accumulated in the

. corrals is rexoved and appliad to pasturehand/ot cfopland or hauled

away from the dairy. Pasture and cropland algo receive the dairy

wash water, which, as stated above, contains approximately 10%

1The tarm manure, as used in this report, includes all feces
and urine excreted from the dairy cattle.

I1I-4
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percent of the total waste generatéd‘ﬁy the milkinq'cﬁﬁs. A small
.éercﬂntage of dairies eﬁploy'a'"flush'out" waste diépéﬁél syﬁéemm
for their corrals. At these‘daifias, manure is ﬁnutinely waéhedl
out of the corrxals with water, routed to a holding pond and applied
to pasture and cropland. | '
s

LJtypical‘dairy”wilrfa1951supportfndﬁﬁilkihg'dmws;'feplacaﬁantw

dairy cows, heifars and. calves. - When the conditidn of the‘pﬁéture

will;allow.(sufficiently dry with substantial gras j,'tﬁééé'aﬁimals

are cnﬁmunly‘ﬁaiﬁtained on pasture. Thus, the pasture will recaive

the  manure. excreted from' thesé ' animals. . However, much of "the

pasture also receives dairy wash water énd'maﬁure’ffbm the corrals,
which adds to the salts'and nutrients applied tothese lands.

For the purpose of understanding the relative prdportion of lands
that are. being subjected to temporary or Qérmanent ﬁgnure
deposition, the following table shows the amount of land in the

Chino Basin dairy area used for corrals, pasture, and croplands:

IlI-5
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Daliry Manure Land

Tabla III-2

. Use Within the Chinc Basin Dairy Area

ILand Ose Acreadge.

Crops: and Hay': : 637000 1T 45

Pasture' .. .- 7 r.06,280030 @ “427

Corrals®. 2,000 %= L 33l
Total 14,980 100

15cs (1988) .  Fasture:= dispbsaluacreage

[see Subsection D)

Estimated. from: the 167,000 milk cows puesent in the Chine

Basin dairy (Regiocnal Board staff 1988 dai
that each cow requires. approximately 500 £

ry ﬁFrvey) and assuming
t° o

‘corral area.

Thus, it appears.that of the land which comés in contact with

manure in the Chino Basin dairy area, approximately 45 pércent is

. used for crops and hay, 42 percent is pastire and 13 percent has

been developed as corrals.
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C. Regional Board Dairy néquirqments

The rationale for the Regional Board's surfgce ﬂater protection

requirements is clear: washﬁater_(which, again

10% of tha total manure generated by milking cows

rﬁnnff.wpigqhhgglggpe into contact . with manure

4 contains about
) and stormwater

& areag_must be

contained on site in order to prevent adverse impacts to local and

- downstream surface waters.
Chino dairy area can ultimately affect the Santa

Board's requirements ars consistent with all the

surface runnff of suq

Phﬂwast355in'thﬂ
Ania River.‘ The

other: extensive

efforts beingmggﬂa_tq.pgnprg}myggggmqualitywinwthatmcritical.water

body.

In the following subsections, . those requirement

s which pertain

sﬁecificaliy_tuugruundWatar‘quality.prntéctiqn‘arauﬁisdussgdqin

détail'?&lﬁﬁivé‘ﬁafihé‘&aiinlanaiﬁséﬁiééntifi
III-2).

'D.. Pastura. or Disposal Lana

- As previously noted, the Regional Board has speq

Led'abaﬁe‘(Tahle

bifically limited

the amount of manure that can be applied to "d

tons of lmamlzra (dry weight) per acre per ye

disposal requirament was developed in the early
I11-7
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i

time, as has been praviauslyfdescribed}?it*Wah‘we'llreccgnizad tnat

existing dairy practices (application of dairy{ manure and dairy
wash water) were threatening uhderlyihg groundwdter quality. The
Santa Ana Watershed Planning Agency  (now the Santa Ana Watershed -
ﬁrcjeét Authority  (SAWPA)), ‘fhé ‘Regional Boprd's Basin Plan
contractor, scughﬁ“methudé yhéféby“tﬁé”éalt*io ding from dairies
could be reduced. Specifically, SAﬂPA's goal [was to reduce the
salt 1oadiﬁg rate from dairieslto 0.3 tons/acre/year, a rate which
Was'consistanthithfthdsé?of other types-of lapd uses (iifigéfﬁd

agricﬁlturE;iurhan?cbmmErdial*ind*fhEidéﬁtial}*atclj;7"This*o;z'

ton/acre/year figure is roughly eguivalent ta tife 230 mg/I mineral
increment permitted at that timel - [Salt‘loading rates, EEfﬁhit‘
factors, and their application in the Region's groundwater quantity
and gquality computer models (the Basin Flénn'ngProcedﬁfe)'ﬁre
described in detail in Appendix A}l"The”appiicatidh of ‘mineral
increments in setting waste discharge requirEma$ts ié described in

the. 1983 Water Quality Control Plan (Basin Plapn); pp. 4-% and 4-

|

SAWPA contracted with Albert A. Webb Assogiates, Consulting

Engineers, to evaluate dairy waste management and disposal

alternatives by which this 0.3 ton 5a1t/adreVyéaf”loadiﬁg-rata
could be achieved. Webb-  (1974)7, in turn, relied heavily on the
research conductaed by University of Californiaj at Riverside (UCR)
parsunnei. A series of UCR reparﬁs were produced which provide

specific guidance' on the quantity and salt cnmpdsitipn of wastes
III-8
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‘generatad by dairies and the amount of salt from those wastes that

would be expected to migrate to underlying groundwater {University

of california Committee of Consultants (ueee, 1973%: uccc, 1973b)).

Using this information, the amount of manure that|could be applied

to achieveﬁthe o,q_tqn/a:re/ggar salt ldaging~ratg-to;grcundﬁatar

was calculated :p”bg‘;dtpns‘manqra;(dryrweight}/acpe/yaar (Appendix

B).

In summary, then, in establishing.the 3 tons dry

manure/acre/year .

dispusalfreqqirepgnﬁ,,théLRégiqpa;Laoard{suiﬁtanﬁ-waﬁitblimplement‘

a regulatory mechanism which would .limit ths

;-#mﬂuﬁt of - salt

leaching to . g:uundwg#arw from dairy operations .to..0.3 - tens/

acrg/yeat, c9nsis;ent'yith‘éther permitted salt loading rates.. It

is imperative to understand. that, in order to pchieve this salt

loading objective, two things were reguired . (and

The first requirement was.that there be 10€

assumed): ...

%,gumpliance.with

the manure disposal requirement (3 tons/acr?jyear). Clearly, -

lack of compliance (i.e., manure applicatipn in excess of 3

teons/acre/year) ;asﬁxts in salt loads in exdess of the desired

hﬂf3,tpns/agre/yeat. ~ The 1nf¢rmatinn PLOs

. Dairy Annual Reports. submitted by thel

ided- in the 1987

dairy oparators

indicated that there was good (95% or so) cpmpliance with the

manure disposal raquirement. However, the fate of mpgt of

‘the manure generated is not clear. (The nﬁnd‘for an improvad

reparting_systam to document the fate of |manure within the

ii1-9
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Region ﬁill be addraésed in a subseguent] section of this
report.) If it is assumed that 50% of the [manure is removed
from the Chino Basin (an assumption which |staff belieﬁes is
rather génerous) and the remainéar is dépositea within the

Basin, " the effective salt loading rate ta aroundwater from

The second requirement (and planning assumption) was that all

dairy Washwatar ba removed from the dairy mrea.. As discussed,,

—— nemom

oL N i MR e

'aarlier in this report (Section II), tha Lhird phasa of the

"

Bmard - prcpcsed dairy regulatary strategy was the ramaval of

il

dalry washwater frnm the area by sewerlng.F At the tlme the

manure disposal raquirement was impcsad (early 1970'5),.it was

assumed that thls phase would. be 1mpl$mentad and that,
tharefcre, no - salt lcadlng from Washwatef would occur The
maximum dalry salt lnad of 0 3 tons/acre/#aar cuuld then be
achievad. Hawever, severing of the washwater was not found
| to ba'faasible; No other equally suitable mechanism fdr‘

washwater disposal has been identified or i plenented to date.

As dascrlbed aarliar, washWnter continues to bé'aﬁﬁliéd ﬁ&iiy

to pastura and/or crapland as the prlmary maans of dispcsal.‘
. Webb (1974) estimated~that abnut 10%- of the waste generated
by a dairy. cnw is excrgtad in the washwater: therefore, |
washwater appiicatiqn“fegglts in ﬁn ‘ l salt loading

to‘grqundwatér'nf about 0.41 tons/acre/year

ITII-10 -

4547
000470 ;




Tt should be neted also that at the time the manure dispesal

requirement was adepted, it was assumsd that th application of

mapure as a’ fertilizer on cropland weuld net resu t in salt loads

to grnundwater in excess of typieal nendairy agr eultural rates.'

As W1ll be discussed belew (Subseetien F), this as umptien was not
Justified.

b .
Cumulatively, the effect sf the degree er manure remeval (abeut

- N d

50%) and the eentinued application of washwetsnﬁin the dairy area
results in a salt 1eading rateﬂte gr;undnater nf abeut gﬂg tons/
aere/year, which is 8 timss the salt 1eading unit faeter seught by
thé Regional Board fer the dairy industry .' This 1s summarized in
Table III-3, below. Pessible metheds of addressinq this‘exeessive
salt 1eading problem are discussed in a subsequsnt seetien of this

repert (Ssction IV). |

‘Az noted in ‘Appendix A (unit factors),| detailed model
calibration -work has been performed to update |unit.factors in
conjunction with the watershed-wide Nitrogen sthdy. Two recom-
mendations regarding dairy salt unit,factors have resulted (James
M. Hnntgemery, Engineers, 5/158% SAWPA Task Repgrt). Montgomery
found that the 2.4 tons/acre/year unit factor developed based on
estimates of dairy waste removal (see Table III-3) was correct for
historic dairy land usa. . But a salt unit factpbr of 2.54 tons/

‘aerejyear was racommendad fer present dairy oper tions.

factor is € or more times the unit factorsz for okher agricultural

land uses and is 5 times tha factor for resident 1 and commercial

“Note from Appendix A,:Table A=1 that tii?ﬁ.d dairf unit
uses (inside and cutsida).

whn
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TABLE III-3

in i aa agsture + Cor

{tons/acre/year)
‘objectixQAg;ggl

3 tons manura/acfe/year:-" S0
Dairy Wash Water 8.0
Cpotal - . 0.3

2.4

-.'Ag;umagrgpprqximately-sut.ramovaliof daity' manure.

R |

;;'Qgst‘bé émghggikgﬁ‘that the figures shown

T. o ow

in this Takle for

actual dairy salt loading are estimateg (Which ~recant model

calibration studles have 1ndependently conflrméd) 'In particﬁlar,

the reparting 'system presently used tu track. manure diﬁpasal_

cnmpllanca is nat suff1c1ent to document the

generated in the dairy area. As statad at

fate of all manure‘

the outsat mf thls

5ectimn, the fate of the manure that is repnrtéd to ba haulad away‘

is not knawn - An improved manure tracking sy$

tam is necessary to

accurately identify the salt loadlng tu qroundwater that aan be

attributed to dairy nperatiuns.

Certain issues hgve been ra15ed‘concarning manure application on

dispesal iand. :;t is.approﬁriaté to discu#s these issues before

moving to the discussion of the rationale for|

‘tha Board's regula-

>

tory program with respect to dairy cropland ahd corral areas.
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it has been recently debated whether pasture should be consideread
as "disposal land" or as "ecropland", which is permitted a larger

manure application rate (12 dry tons/acre/year). It is argued that
nitrogen uptake in pastures is at least equiva-ent to that in .
cultivated croplands, and that, therefore, a higher-application

rate ef manure should be permitted‘en pasture;“fIt is true that
from the standpoent of nltragen removal, a bernu.a grass pasture
in;gggg_ggng%t;gn;qill tage,up apprpxemately;zzshp unds-efwnrtregan
per acra, which is similar to many;other‘nenIegume?forage‘erpps'and
_exceads the nitrogen requirements ef most field crpps (ie. barley,

-oats, corn, and whsat) Thus, fram a nitregen remrval standpelnt

a bermuda grass pasture, in geed eondltien W111 ftiliza natregenw
as much as ather plants which are considered te b crops. An even
greater nitrogen uptake rate can be realized 1f the pasture is
seeded with a winter' grass te facllitate the utlllzatran  of
nutrients on a year—reund basis. HeWever, an inspection‘pfrtte.'
Chino Basin dalry area prevides‘rnslght as te mnp.pasture‘has,
always been cnnsidered as dlspesal land and net crepland. In many
_cases, daery manure is simply applled te the 1ana without any
effort to cultivate a pasture and tha 1and remarnsi fallow
‘-threugheut the year: since it iz not seeded and irrﬂgated. In other
cases, marginal bermuda grass pastures have develgpad, but, during‘.

the.winter*menths when the bermuda grass becumes dormant, no annual

grasses are seeded te earry the pasture ever tn :rke up salts and
n

nutriants in the manure applred during the Winter, Unpder some

IIt-13 | | |
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simply plowed under before the next application of manure. Under
these conditions, c¢rops are not consistently

‘the nutrients in the applied manure. These practices gesm to be

tontinues to consider all paétufétasﬁdiéﬁasal

discussed ‘above, pastures already"”féceive'%dditidnai nitrogen

inputs through the application of dairy wash water.

R

E. - Corral Areas -

To date, the Regional Board has not regulated the deposition of

manure waste in corral  areas. Corral areas compose approximately

13 percent of theé land that comes iﬁ“cdnﬁaﬁt‘ﬁ:ﬁh:daif?.ﬁéﬁure'and

1

lirge quantities  of manure are’permitted tzLaccumuiatehbetween

corral cleanings. Since the manure contains s

of salts and hutrients, it is logical to assume that underlying
groundwater -quality is significantly threpté:ed bylﬁhe leaching

and subséquent infiltration of +these congtituents into the

underlying soils. ' However, while it may aﬁpalr that the salt and

nutrient loadings from corral areas are a sijgnificant source of

dairy manure contamination, several studiés uggest otherwise.

IIT=-14.
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.~ 'Nitrate and salt in soils underlying cnrrnls;kpaﬁtura@and cropland
in the Chino Basin dairy area was studied by Adrian¢ et al. (1871).
So0il borings were ﬁerfarmed‘in corrals, pastufe,_c oplands,,ahd in
undisturbed‘areas.‘l The highest conceﬁtratiuns of nitrate. and.
chlnride maasured in satﬁ:ated spil‘extracts,wara bserved henéath-
the cnrral area at depths to 9, matars (100 ppm NO;-K, 1060 ppm.Cl),

as cumpared‘w1ﬁh pasture cnncantratlons (35 ppm.HG -N, 100 ppm.Cl),

crpp}and.cnnqq9tratinns_(25 ppm.ﬂofﬂir Eg‘ppm_CL),.on hackground ‘
cdﬁé;ﬁtrgtioﬁa‘ (10 ppm, Nﬂhiﬂ, -;Slﬁppm;“g%). ,.L}qugver, . the
concentrations of nitrata and chloride in the sﬁé low groundwater

{approximately 11 to 17 meters Egneath the ground surfacé)

collected at each of the 15 sites w;s Qreaterlu'dgrﬁthgﬁpasture;'

(5.27 ppmlﬁ%-ﬂ, 7.09 ppm Cl), when comparad with TE:rals (4.10 ppm

NO,-N, 3.88 ppm Cl),. crup;&nd {3.21 ppm NO;=N, 2.86 ppm- cl) ,' dr.

undisturbed background concentrations (1.86- ppm NO;~N, 3.15 ppm.

cl). 1It was.cgnqluded“thpt‘cprrals‘contributad m 'e_nitrates than
pagtufewﬁr‘;réﬁlﬁnq on § un;tma:aa‘ba§is,ﬁput‘ hat the area. of
corfqis 9933t¥#@t35‘9n%Y § percent of the total land area available
fcf‘irriéﬁtibn"fﬁhis reporf has estimated 13.pergent of the land
subject to tha application ©f manure). Therefnr ' Adri&no et al.

| (1971) suggested that the mass of salts and nutrie ts leaching from -
crupland or pastura is graater since the land are is much 1arger.

The iéachipg of saits:from corrals can alsc be expected to be less

than ﬁﬁséur; and céopland bédause'irrigatiun water is not applied

to the corral arsas. Only precipitation that falls directly within
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nutrients to the underlying groundwater. Thus,

the corrals or rainfall runeff that enters the cnrralr, and

infiltrates into the underlying soil will transport salts. and

salt and nitrate

movement is probably much slower below corrals hen compared with
transpnrt of these constituants through the B0, 1 from pasture or
crnplands. The SDllS undar corrals are alsc hea.ily compacted fromﬂ
the contlnucus load of tha dairy Cows, whic may reduca the
hydraullc conductlvity nf the sall (and, theref ra, the transport‘l

of salt and nitrate) signlflcantly (Chanq, 1973

To date.‘the Reqibnal Board haa nct regulated the deposition of
manure in the cnrral arsas because the cnntrib tian of salts and
nitrates to grnundwater from .these areas is s*&ll cmmpared with

the leaching of salts frcm pasture and crnplandF

¥. Croplands

Within tha last few years, the Reglonal Board) has implemanted a
requirement 1imit1ng manure 1aading to crcplaﬁds to pgrnnémic
ratas.' As a genernl rule of thumb, staff considers application
ratas in excess ef 12 tcns/acre/yaar tn be of %orcarn, uﬁléss the
dairyman can demonstrate that more manurelis r?quired to meet tﬁe
agronomic needs of the crops. The 12 tons;aqréjyear "flag" was

implemented by ataff because 12 tons of manurs peets the necassary

III-16
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hﬁtrdgen reﬁuirements of many double cropped land management

scenarios employed within the Santa Ana Region.

Figures IfI~la and III-1b present the estimated salt (TDS) .and

nitrate loading to the grnundwater and the amuﬁnt of nitrugen’

‘applied to the soil for manure applicatinn rates varying frcﬁ 0 teo

24 tnns/acra}year.'-The TDS lmadlngs WEIE detarmlned using the

rationale devaluped by the Universlty of califnrn;a Water Quallty

Task Furce, Committeé - af Consultants {UCCC), as ptesented by Wehb“

(1974) (see Subsaction D, p.III-8 and 9; App ndix B) Tha

ragressiun equatinn used for the computatlon of “ese 1oad1ng5 is

shown in Appendlx B. As ‘shown in Figure I1I- ~1ib, the tntal nitragen )

applied each’ year to the soil is apprnximately 4 0 1b5. N/acra at

the 12 ton/acre manure applicatlnn rate. The |loading rate of
nitrogen assumes  that 50 percent of the nitrogep present in the
fresh manure has*volatilizéd. This total nitrogen| application rate
appears to be sufficiant for many double ¢rop m naga&éﬁt éﬁsﬁams
su:h as oatsusudan grass or barley—curn. Howeve 3 1t is possible
to ciltivata crops which requ;ra more nitro en such as the
combination ot barley in the winter and sudan grass in the summer.
Triple crﬁﬁﬁing:hés”alsn been iéported in some| instances. Thé
utilization of nitregen by drcpsﬁcomﬁﬁﬁlyucﬁltiVatad in the Santa

Ana Région are listed Table III-4.
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¥ - | TABLE ITT~4

Nitrogen Utilization by Various Créps‘

(Western Fertilizer Handbook)

crop

Barley

Cats

.Corn (silage). . ..
Sudan grass.
Alfalfa®

'Total uptake in haxvested:porfion.

; ' *Lequmes are capable of fikinijﬁitrmgen frdm the atmcéﬁheré
and, therefore, actual application of fertilizer can be

significantly less.

Pounds Per Acre

160
115
250 .
325
480

i
!
i

As shown above, a winter crap.nflbarley combined qith & Summer crop

of corn (silage) requires approximately 400 1

"

bs. of nitrogen.

Similarly, sudan grass and cats need approximately 440 lbs. d#

nitrogen. -

Thére is cqﬁgarn by staff that the ﬁsa of manure
aﬁ ggronomic rates, may not be-ﬁruteqtive of underx
q#;lity.‘ Specifically, the concern is that the
meet the‘nutriant requirgments Dfi;raps results

application of salts which are not utilized by

on cropland, even

rlying gfuundwater

in the excessive

can, tharefore, migrata to groundwater. This concexn is described

in m@ra detail below.
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P

Dyiry manure éont;ins mucn'hqra salt per uniY of nitrogen than
other types of chemical. fertilizers.- A comparisgén of the types of
fertilizer that might be wpplied to land and their respective salt
content is informative. Table ITI-5 presents ﬁhe salt content of

three fertilizers that might be utilized,

i
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Table ITI-%5

Compariscn of Salt Compasitions ipn Fertilizers

Pounds -of salta-per- 100- 1bs.- of Nitzogen

-Regiﬁpﬁl 15:15:15

Ton Dairy
Mix " Blend Manure
ca 126 0" . 147
Mg © 4 0 L 67
Na 5 . 0 292
K 23 80 28
- c1 8 73 82
80, 45 173 123
HFO, 14 143 188
NO; 359° 443 443
Total Salts 584 912 1,370
Nonnitrogen
Salts ) 225 469 927
"Nen Nitrogen/
Total Salts . o
Ratio: 39% 52% 68%

‘agricultural uses other than dairies,

'For the purpose of developing a salt loadin
a regional 1

g unit factor for
fertilizer mix was

formulated on a waighted basis using fertilizers commeonly used

within the Ragion (WRE, 1970). See Appendix

~discussion.

240% ammonia sulfate, 33% diammonium phosp]
of potash, and 2.5% urea. _ .

*S0il miercorganisms uptake and volatilizati
estimated by WRE (1970) to reduce thig value
3591bs..  Volatilization lossas for the 1S:18:
manure - were agcounted for @ before applicati
microorganism uptake was assumed to be negligib}
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As shown in Table IIIrS,,dgi;y‘manuré\gqnt;ins much more salt per
“unit'of nitfogen (68%) than either thé 15:15:L§.fertilizer mix
- (52%) or the regional mix (39%). The 15:15:15 mix was specifically
seiected for comparison because it represents a chemjcal fertilizer

with a relatively high salt index. On the bas‘is-’ of fertilizer

appliad to the 1and dairy manura contains at least twice as much

total salt as commerc1a1 fertillzers., ‘The reglo al fertilizer mix

has 1ess than half of salts cuntained ‘in th
I X B

15: 15 15 mlx and onenfcurth nf .salts present in:

. high sﬁltiiﬁﬁax
airy manure. The-
regional.mlx cnnszsts primarily cf urea: and anhydrous ammonia which
are ragerred‘tq as nigpﬂanq%xﬁls fertilizers; | Generally, high
anlalysils ..‘fleirti]‘.izérs_ axh_:'.bit. ]_.Qwsr salt. indexesg, and tha prudent
use of ;uﬁhdfeftilizersﬂmgy‘regult;in much~1gﬂ5Hsalt applie@ to

B agricultural land.

Not all of the salt that ;s applied to land from:fertilizer will
leach to the groundwater table. Plants will take up significant

amounts of hitraqen and, to a much 1esser degree, soma of the other

salts contained in the fertilizer; Some of these other salts will

precipitate to form relatlvely insoluble aompnu.ds that remain in
tha soil. On the order. nf una—half of the salts orlginally applied
téthe soil will be transported to the groundwater; the actual
- amount depends on a vafieﬁy of factors which can be considered in
a computer model.  Staff conducted some model simulations to

évaluate the amount of salt which leaches to grgundwater from each

of the three fertilizer types identified above. The modelling
III-22

000483 455




techniques enployed are described in Appendix A (
-of Salt Leaching from Fertilizers).

ara auﬁﬁarized below:

Figure III-2 presents the total salt (TDs) lcadiﬁr

manure, the 15:15:15 fartilizer blend, and the'fé

mix relative to the amount ‘6f nitrogen ébbiiadh

land.

2. . As shown in Figure III*Z " the dairy manure
to. the Qrcundwatar:tablekia~gﬁﬁr&ﬁimately twice ai
loading rate-for: the high salt'index 15:15:15 bieh
as great as the regional mix. For applications

application - rates common. f£for the Chino Basin’

relationship of application rate and groundwatep

relatively linear..

Thus, increases in the amourn

Madel Evaluatinn

" The" results of the slmulatians

rates for dairy

jonal fartilizer

Table III-6 exhibits the data which were used 1n Figure III-

jalt 1nadinq rate

dalry, araa,

anount- of salt entering the underlying grouhdwat&r aq&ifer.' _

Tabl I—

sh

e iza Total Nitrogen Application R

(1bs. N/acre/year)
ago

200 400
Dairy Manure  0.48 0.97 2.0
15:15:15 Blend 0.29 0.58 1.2
Regional Mix.. 0.12 0.24 0.49
III-23
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A second evaluation waa pér.!nrmagi to datermindg

nonnitrogen sﬁlta leaching to q:nundw'atef fuf the
types. ed i
nitrogen from the total s;lt loading factor. For

types, the amount of nitrogen (nitrate) leachin

vas similar for the total nitrogen application 2

Figure III-3 presents’ the ronnitrogen salt 1

gruundwater}~

III--B are exh:l.b:.l.ted in ’I‘able III—-T. the

Agaln,
that the applicat;nn of dairy manura to the sni14
higher léading rata fcr ncnnitrate salts when G

qther fertilizers. . In addition,- by camparing -F

III~-3 it can be nbsarVEd that approximately 25 pe:
salts leaching te the groundwater are nitrogen,

the form of nitrate.

nitrogen 1aaching'begund the root zone is approximately 50 percent.

of thé tétalfSalt load.

contain signiflcantly nore

salt +than other

fertilizars.,"

"

III-25
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The specific 1oad1ng rate5 used 0

the amounl or

threa fertilizar

This evaluatinn was perfnrmed hy subtraating aut ‘the

these fertilizer
g to groundwater
ates conﬁidarea.

F .
pading rates +to

e

the amount of

 This is not surprising since dairy manures

types . of the

cumparms?n shows
results in a. much;
ompared "ef:.th the;
iguras-IiI-z an@:
cent of ﬁhe total
which will be in

For the,nther fertilizers, "

s

generat& Fiqure -

Lot
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|
. Nonnitrogen Salt Luu:hing vs FerLJ.Iiur 'I‘ype
3.5 —

1.5}

" Nonnitrate Salt lLoading Rate (tnnn/;crq/yenr)

" Nitrogen Application (lbs- N/#c'rie/ynr) |

Figure III-3
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.1é "

- e
Nonnitrate Salt Loading Rates (tons nonnitrate shlts/ncra/year}

ve rnrtiliner Types

Fertilizer otal Ni

- .. (ibs. N/acre/year) | . .
Dairy Manure T 0.37 0.75 1.5 3.2

| 15:15:15 Blend- +70.28% | 0.36 0,76 . 1.5 -

l Réqginnal HJ.:& ' 0.03 - 0.06 0.13] - 0.32

In ‘summary, dairy manure ccntains uch ‘more §$1E”ﬁéfmﬁhit of

nitrogen than the other fertilizer types evalu ted.. TFor this

reason, the use of manure to meet the nutrient] needs of crops

rasults in éxcéssive application of “salts which higrate to
grcundvatar.mﬁased on these findihga, staff bel
apprcﬁriata'tu consider révising thé'anard's.p

stratagy”with‘raspaat’tq'manure'applicﬂtion‘ﬁhf'rpb;andl These

and other conclusions and 'recum.mandatinns ‘Tegar ing the Board's‘

dairy regulatcry prqgram as a whole are disausse in a subseguent

sectinn ‘ot this raport.

Before moving to this discussion, it is &pprapr ate to emphasize

an 1mpnrtant pcint regarding the precading diSc sslnn.“ The salt

luading unit ractnrs described here and in Appen ix- A are used in

the Ragian's computer models (the BPP) to make prujeﬁticns of water

11127 | - ' 4554
'i—‘ ‘
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i
Fem

.+ quality over time. These projeéctions, in urn,“'haveﬁ'prnven

extremely useful in identifying nptimel waste nanagement . and
regulatory strategies (whieh have been incerpe ated _in the Basin
Plan and implemented threugh weste discharge r quirements} But
it should not bhe cnnstrued from thie that our, owledge of -dairy
waste impaets on greundweter quallty in the Regl‘n is a truly exact

science.” The figuree glVen fer salt 1nadlnq e greundwater from.

!

‘present dairy nperatlnne are Q,_ng_ﬁ, haee_\

e

1arge1y .an  tha

r"“

information submitted in the dalry annual repor S.._. As preV1ously
nnted the” 1nfnrmation“submitted 1n the annu l repnrts is  not
'adequate to identify the fate nf ell the menPre generated and -
pctentially diepnsed of in thls Reglnn. }Because of this
inadeguacy,’ our understandlng ef the ‘real impacts fo groundwater
of dairy waste manaqement and dlepnsal practicet, both within the
dairy area per se and elsewhere in the Regin ’ 1e”neceeeeri;y
limited. This signals the need both for a impreved. manura
dlspusal tracking and repnrtlng system and for a comprehensive
groundwater monltoring prngrem 20 that more accu#ate, in the field
knowledga of the impante of deiry operatinne on gtoundwater quality
- can be- obtained (and used tn refine our chlef be in planning. teool,
theé. BEP), Addit;nnal discuesien regerding thasa neede ie to be

found in the final section .of this repnrt¢

XI1I-28
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) IV. BUMMARY AND PROPOSED REGULATORY.STRATEGY

As stated earlier in this report, the Regional Board's. dairy

ragulatory program has nut changed siqnific: ntly sinca its
:I.nc'.ept:.r:n in 1972. Based on the findings prasen ed here.in , Board
staff helu.eves that ‘it is imperative ta ‘con ider methods of
addressing the excessive salt 1uads which r sult from dairy
operations. c1early, such mathods could in 'lude substantive

modifications of tha Board's requlatory appr .ach,_“, Staff bas

develapud a prnpused dairy regulatory strategy "

EER

ich should allow

“tha dairy industry to- c:untinue doing business hile.. at_‘th_e same -

time protect ‘surface and groundwater resnurc 5. “ To put the
proposed measures : in ccntext it is worthwhi a ‘to review the

salient points made in the preceding sacticms off this report.

ggggﬁ;x of Kay Peointg .

1. 'Theifa is a severe Qfdund\;;tar 'ﬁuaiity érnhlem with respect to
TDS and nitrate in the Chinc: Basin. Hndalling projections
show ‘that TDS and n:l.trate concantri;tinns w:l.l_.l_ continue to
-increase siqniricant‘ly over ti:qu_a. Both the |Chino II and Chinb‘
I1I groundwater " subbasins lack assimilafjive capacity for

additional salt inputs.

Tv-1
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2.

This groundwater quality problem causes thraes hajor concerns:

.

a. High nitrate and TDS concentrations adversely affect

the use of Chino Basin groundwatel far municlpal,

-agricultural and industrial supply.

b. Poor quality grnundwater (and salts now present in
the unsaturated soils overlying the g undwatar aquifer)
may. adversely- affect-the :.mplementatln of MWD's prnpnsad

‘.. Storage: Program.; i

¢, Poor quality groundwater in |the Chino Basin
ultimately rises inte the Santa Ana River, significantly

affecting surface water gquality. | ' Recent studies

- (watershed-wide .nitrogen~ étuﬂY?‘ how that rising
groundwater adanunts for apﬁroximaﬁél’ZBD%"té 40%‘of the
nitrates measured at Prado Dam and abdut 50% Of the TDS.
Since Santa Ana River flows are' usdd to recharge the
Orange cQunty'dfihking”water'aquifer, poor quality rising

- groundwater from thEEChinq.Baéiﬁ uifjlatélyﬁffects the

-quality of waters supplied to Orange [County residents.

Recent Basin Plan update modelling studigs have shown that

the construction and oparation of grnundw*tef desalters will

‘be necessary to address this groundwatef quality pruhlem.

SAWPA is alfeady:pursuihg the implementatﬂon of these

Iv=-2
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4.

facilities in conjunction with other agencies. A primary

effect of the operation of these desalters will be to retaxd

the movement of‘pnor gquality groundwater into the Santa Ana

River. It is estimated that the cost of d

will be in the range of $320 to $690 for

removed.
L EmMOWV g

vl

,wastewater - disposal have contributed to:

gquality problem, dairy wastes

significant rele:

ifaltnr operations

very toen of salt

- It is evident thathwn;;é‘ixrigated,agriculfﬁfe and municipal

this: groundwater

©an 6verwhelmingly

a.. . Basin Planning-?rqﬁedure (BPE)'reFults (1983 model

runs) show that agricultural land uses|account fur about

'97% . of the salt load added to groundwater in the Chine

basin dairy, area; dairies account for |about 88% of this

agricultural salt load.

b Basin Planning Pracadura (BPP) data indicate that

: dairy'Waste dlschargas account for‘abo t 60% of tha total.

salt load ‘added to gruundwater in the Chino Basin as a

whnla batWEen 1958 and 1986.

c. A special model run was made in ¢rder to determine

what the groundwater gquality conditions in the Chine

Basin would be if the dairies were ndt in operation in

V-3
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the Basin. This model run shows that the dairies have

. a significant effect on the ‘qﬁaiity"qf"génﬁndfater,
| paft;pularly in the Chino II and |III grnundwater
sﬁbbasins; The removal of dairy upermtiﬁns results in
qignificaﬁt decraases in‘bdfh.thé‘édncentfétinns,and

total masses of TDS and Hitraté‘;'"tw |

- d. Based on data compiled from the 1538 Dairy Annual
”:Réporﬁé;‘:déifaes in the Chinozﬁagih area generatad a

: '**t&fai‘af?iiifoédféuﬁé’E£”§£1é”tséé“éhihm Ba51n Dairy Data
Sheet (Table I-8)). Of this aﬁ;ﬁqﬁ,.épgroxlmately 70,768

tons per year are estimated to remain in the Chino Basin.

Using tharrééraééidn‘eqﬁatian"déécrihgd'in Appendix B,

= approximateély 27,631 tons of thié"s;i' load will reach

Chino Basin groundwater per year. Note| that if we assume
‘that the cost of a desalter is $ﬁz'o" per ton of salt
‘ramQVEd the total cust &f ramoving this dairy salt load

to groundwater would-be rmughly $a B' 11119n per year.

. This would be the cost to mitigate only the impacts of

nngoing nperatians, not h;stmric impacté.'b

5. The Regional Board's dairy regqulatery program, developed in
" the early 1870's, includes requirements forlbuthnsurfaca water -

and groundwater protection (see Table IIT-3).
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In formulating groundwater pfotect’inn ' rlequiremants, the

Board's intant Was to ensure that the da:.ry.- salt load to

| gruundwater was reasonably cnmparable to that f:om other land
usgs (q;:tqap,l cther gquc;ulturg, et_cl.) ’ that i=, approkirqately
u.'zmtohs .-éai;;/acré/yé'a:;j (this is rg:-mghly ggﬁ;‘.j_ralant to the 230
mg/'l ﬁiﬁeral iﬁcrement-permitted at that tija) . To reach this

nbjective, the Bnard 1.1m1tad ‘manure disposal on disposal

acreage tn 3 tcms (dr‘Y)/ ac-re/year. It was thought that this
e g T ".‘

PN ﬂ"“ﬁ T .
dairies, prcw:.ded that-

L

.,limitatinn w::uld maat ‘the. Bnard's sa.].t luadiir;_g _quecti'«.re for

a. 'rhere would be 100% c:ompl:.ancq' with‘. the manure

d:.aposal requ:.remant (3 tons/acre/year) H an'd,_

b. 111 dairy WashWater would be remnbéd‘ffmm the dairy
area. (Wash water contains abaut 10%. c:f the tutal salt
'laad generatad by da:l.ry operatlons )
It was assumed in tha aarly 19'70 'S that thé:‘appliqai;ioh of

manure as a fert:.l:.zer on - crcpland wcmld r}bt result in salt

lnads :I.n excess nf nondairy agriculturnl r tes'.  However, this

asstmption was nat just:.fied (see #6 bel W) e

6. Within the last faw years, the Raiginnal Boprd has'implemented
a requirement limiting manure application fo croplands to

agrnnnﬁic,_raf.as. - 8taff's recent analysis| of this re.g'i.tlator;'y '

IV=-5
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approach indicataes that manure application.onh croplands, even
" at agronomic rates, is naﬁ protective of water qﬁality. Dairy
manure contains much more salt per unit-uf1nitrngen than other
types of fertilizers. For this reason, the|use of manure to

meet the nutrient needs of crops .resultks in excessive

application of salts which are not utilized by plants and
which Canm}therafora,;migrata,to grnundwat; L

. The actual 'ﬁalt'aluading; rate-“tQ. groundwater from dairy
épg;qpiqnsJishgbnutﬂzéiﬁgtonspsalt/acra/yaar;»or'roughly 8
. times the Board's opjactiva;{D.Bmtons/acrafyearf-n”[Récent
‘stuqies (wate:shgd—widg;nitragen study) . indicata  that - the
dairy salt unit factqrﬁ¢qhuﬁld be aiii‘stonsjacre/yearl.
Several factors are responsible for this exr..;essive salt

_ inading 3

a. It is estimated. that only &buut‘?n%‘of.the manure
generated in the dairy area is exported from Chino Basin
(while dairy annual reports suggest . generally good
cqmpligpce with the Board's manure dispesal ‘limitation,
: theﬁfate or1the‘rtmaining;manure‘ia nnttdacumentéd.
.. Independent model studies confirm: thalr the estimate of

50% manure remcval is reasonable.)

IV-§
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b. No washwater has been removed from the dairy area;

wash water (with its associated salt lo

ds) continues to

- be applied to dairy pasture and cropland.:

c. Thare.is'ahgning manure application to cropléand.
.+ Even at agronomic rates,:cropland appli‘atidﬁ'resuits in

the migration of excess saltsito groundwater,

The dairy saltzunitffantor?is'usedfin"thaf PP t6 make water

quality projections: overitime.: These projec ion€ have proven

- extremely-uéeful:iﬁ;identifying'optimal waste madagement and

regulatory strategles: - But”our knowledge ¢f ‘the impacts of

dairy waste management and dispesal-practices on groundwater

-quality‘in the:Reginn is not ar exsct scienge:

2. The dairy salt loading unit -factopr used in the BPP

ig-an astimate, based largely on tha‘inﬁormation'supplied

~.in the Dairy .m:mual_ Reports. -~ (Racent BPP calibration

,.studiasaindicaﬁn:thﬁtmitiis a reasonable estimate).
Howevar, this reporting system “is Tnot adequate to

. document the fate of all manure generpted in the déiry
araa. A significant portien of this manure is repgrted
to be hauled cut of the dairy area, but the fate of this
manure is not Xnown. It is assumed that 508 of this

manure remains in the Chino Basin and, thereby,

qignificantly-‘incraasga the dairy salt load to

V=7
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[
et MY

araa. ”

the cninn Basin additional data are

‘groundwatnr mcnitoring requiraments
wauld be cnnsistent with estnblished

waste dischargers in the Regicn.

groundwater. Because of our incom

manure disposal practicés{ our unders

lgga;gpnwlgdgeﬂnf

anding of the real

impacts of dairy operations on groundwater is neceasarﬁly

limited. An improved manure trac

EYstqm‘is n¢cg§5ary‘tq”aq:urate;y 4

the manure (and associated salts) gen

-

ing and reporting

cument the fate of

rated in the dairy

E - wa b _-‘L- PR [ -

b, The groundwater cuality data used

sampling results from & limlted numh

e

the Chino Basln. Whlle these data ax

conclude that siqnificant dagradatld

claarer undarstanding of the extent

.....

in the BPP to make

- future gquality projections were derived from available

e of vells within -
Feléﬁfficient to
pn_is occurring . in
needed to obtain a

jand nature of this

' prcblem. Such data wculd be used to_rqﬁipe;yhe_BEP,
wh;ch, in turn, would be used for fupq;e:p}gnnipg“;nd_.,
.mitigat1an activxties._ A cnmprahEnsivq_grpgpdqagerm,

mnnitnring program is nacessary to prnviﬁgma:curgpa(‘infx_

the-fiald knowledge of the impacts of dairy operations.

on grnundwater quality. - The

IV-3
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- loosely throughout this repqrt.

calf nurseries, beef cattle feed lots, etc.) are

surface waters within and downstream of the

also adversely affected by dairy pperatinnﬂ.

results ', in part,

programs, "including containment controls.
uncontrolled stormwater runnff from rapidly
areas upstream of the dairy area impacts the

dairy

‘discharges of manured wastewater to surface

g v i e L

Based on the findings'éummaiizédi&bove}

containment ceontrols that are in pl ce,

Chino Basin are

This problen

from inadequate dairy waste management

In. addition,

eﬁeinping urban
ntegrxty of the
laading to

atary.

stéff helie%és that the

following measures should be cqnsldered to understand contrul and

correct the ‘water quallty impacts of da;ry al

confinement operations in the chlno Basin.

nd nther animal

ThBSB neasures.

cnnstituﬁé-auenmprehgnsive_three—pa:t prcgram: P

 to address the  présent and future iﬁpac-'.té | fi.: |

activities in the Basin"Part II addresses the :

dairy activities; and ‘Part IIY addrasses the n

The impacts of
from other types of animal confinement facilities

IV-9

000497

rt I is designed

n 6h§oing dairy
mpacts from past

ed fur imprnved

| d?ﬁinaga”facilities“upéttaam of and within the d#;ry area.

It shnuld be noted that tha word “dairy" has b¢en used =nmawhat

waste discharges

{heifer ranches,

similar to those

4493




of dairies. CQnanuantly,

3

'impacts of animal waste discharges in the Chine
“tu all animal confinement facilities, not on]

Turther refarances to ﬁgi:igﬁ should therefore

apply to 211 animal cunilnement facilities.

any strategy propnsId to addreas tha

asin should apply
1Y f??ﬁiﬁﬁfg.

be understond.to

a1l

Stari.ha$1iggnpifiad;rnurvspecific‘araaé in which the'Board's

present gnimaluabnfinament-facilitYVWaste‘digc

harge’ regquirement

pregram should -be revised and improveﬂ‘tnfaddrESQ"thE”impadts nf

an

present day discharges of manure and.manurad.WastEwater.'Thése'are:

an improved manure tracking system,

monitoring programn,

improved groundwater

a revision of - the manuge and wastewater

disposal/application requirements, and a requirement for engineered

waste managament plarn§ to be included as a part:gf Reports of Waste

Disgharge. =ZEach of thasa measures  is discussed

1. Implement an improved manure trncking and

in detail below:

seporting systen.

A.manifest syatem similar to that now used for hazarduus waste

ahould he implemented. A sample manure t2

inciuded as Undexr

.~ Appendix E. this

. documentation of the amount of manure haule

cking manifest is

system, written

d from a dairy, the

hauler's name and the.location of final disposal or usa as

IV~=10

00045%

4483




fertilizer would be described. The owner/responsible party

of the land where the manure is applied woul

- final diepesitien and return the manifest f

= acknnwledge its

orm to the point

of origin (dairy operator). The dairy epereter would be

'required to record this ihfermetien and submit it annually to

the Beard. such a manifest system would sign

etaff"‘ ab;.lities to: (1) evaluate the full

ificantly enhance

effecte of de:.ry ‘

:weete menagement practices on greundweteﬁ' quality in the

Region; and, (2) determine compliance with present (and

. future)- manure disposal requirements. The’ {mplementation of -

this = system -would - likely .~ heve‘--=-'-‘*-'eidﬁ:@.fieent""* - resource

implications for both the dairy industry and Regidnal “Board '

staff, Given the severe deficiencies of the|present reporting

system, staff believes that it is essential

program despite the resource constraints.

to implement this

':I‘.'h_is- manifest program will require that the. dairy ‘operators

take :imeh‘ more care-and time in accounting for the final

dispes:.tien of esach load of manuxe. repertecl to be hauled away.

' The dairy operators may have difficulty iqu ebteiﬁiﬁg all of

tha manifests from the 1andmmere/reepensib1e'per:tiee who have

accapted the manure. Thia prnblem can be corrected if the

initial agreement batween the dairy operator

and the

1enﬂewner/‘reepeneible party identifies the iise of the manifest

system as one of the conditions for raceigt of the manure.

Tv-11
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2

Inplgqeng gfnundvlt-r‘ monitoring requirdments on dairy

oparators.

Several options are available to tha'Regihn 1 Board to obtain
the comprehensive groundwater quality data which staff

believes is necessary for planning and mitidation activities:

1y The Board cuuld include gruun‘water monitnrlng
requiraments in the waste discharga reqg

‘dairy operator; ’

2) The Board could’ include groundwater monitering
requirements in waste discharge reguirements, as ‘in "1"
above, but could also specify an aptiu of participation

in a ‘cooparative, ‘comprehensive  m n;tnrlng prugram

cmnducted by the dairy industry or other part;es: or,

1) - The Board could forego the ;incprporatiun of
monitoring requirements’in waste discharge requirements
provided tﬁati&'&nmprehensivemmbnitb#ihg pfogrgﬁ is in

place.

The inclusion of monitoring requirements for each disﬁharger

in waste discharge requirements would be consistent with

establ ished ragulétcry practice. 'Hoﬁévar, staff"tgcoéhizes

that a number of agencies (SAWPA, Chino Pasin Watermaster,

CTV=12
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Hynut-.nisuhi;qn Requirements,

MWD) are already ﬁevelqping_programs to obtain.comprehensive,
long-term groundwater quality data in the Chino Basin. The
Chino Basin Watermaster has recently completed a monitering

program of the Chino Basin and has proposed |to continue this

effort next‘year. ,in light of these afforts, a cooperative

~ program, whereby the dairy industry would participate in the

other agencies' monitoring efforts, appears more appropriate
and reasonable than individual dairy operatdr monitoring.
Staff recommands the second option as_the most effective and

reasanﬁble compromise; that is, incorpgrate monitoring

requirements in each dairy _nperaﬁ?rfs wasta discharge
requirements, with the option for in-lieu paypticipation in an

established, comprehensive monitoring program. Participation

in such a comprehensive program shquld.rasu*t in substantia)l

cost savings to the dairy operators. #ar; example, the

Watermaster's monitoring program was astim%tad te cost only

$8,000 per year for the entire_industry.f For the current

_effort, the Watermaster has provided funding to cover the

dairy industry portion of this menitoring.

Revise the manure and washwater disposal requirenents in dairy

As described previously, the Ching II and III groundwater

subbasins lack assimilative capacity for adqitional salt

IvV-13
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" wastes to disposal’ ;(éééture)“iand‘.

' a manure composting facility which

inputs. In basins without assimilative |capacity, mineral
increments are not permitted whéhlrEQuiating waste diéchafées
[1983 Basin Plan (p.4-4) and State Water Resources Control
Board Order No. 73-4 (the "Rancho CaballeroM decision)]. This
means that the quality of waste discharged to éuch‘basing must‘

meet Basin Plan objactiﬁes. To meet Basin|Plan abjectivéé in

' the Chinc Basin &nd thefeby CQmpiy with thd Basin Plan and the

.sﬁ&te_watar ReéoufcﬁsZcﬂntrnl"Bbard‘brdéﬂ, ;hg;ﬁiggh;;ﬁg_g;.

'-a d

Waste Diéﬁhﬁrge
Requirements’ must ‘be revised to reflect| this prohibition.

Again; this would 'apply to the application of manure and

'washwaﬁef'tn‘craﬁiaﬁd;}as ﬁalllasﬂga thefdiSGHQEge'of'thesa

Staff raéngnizas the;ﬁribtidal impédiment'

“to the prdhibition

of maniure and washwater disposalyapplication. ~~ It was

fecﬁgﬁifed'in:the'éﬁrly'197§'s:thatdﬁés jiter removal would

'befngdassary to weet the dairy =alt loadiwg nbjédtive;'but ne

practical method for washwater disposal| has, as yet, been
jdentified. Similarly, suitable methods/ ecations for manure

disposal have been difficult tm-identifyL although Chino Basin

Municipal Watar District is now in the prgcess of implementing

sHould ‘signifidantly
alleviate manure disposal problems in thg Basin. Preliminary

information indicates that this facility will have the

IV=-14
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‘mqrequxramants. Requirements for partic;p

capacity to bhandle approximately 50% of the nanure now

generated in the basin.

Recognizing thaf it ig likely to be difficult to ovexcome, in
whole or in part, the practicﬁl ccnst:aints to thqprnhib;#icn
of manure and washwater dxspoaal or applxcatiop.i? the Chine
Basln, staff bellaves that it .would be apprnpriate to

wincnrpnrata an uffset prnvis;un in the dairy wasta discharge

_Llon in offset

. prngrams have pracedence in the santa Ana Re lnn.,where waste
._dlscharges cannat ba el;minated or lmproved in quality, .the
~discharger is raqired to :mlt;ga;e‘ﬂthg,‘ pacts of that
@ischarge through an - approved offset program. The sanme
approach could be employed with dairy operatops; for every ton
af salt that will reach groundwatar as a re ult of continued
dlsposalfapplicatlon of manure ox washwater withln the chino
' BaslnhNFhe d;;ry pPgrgtcr must Temove an aqu valgnt amount Qf
salt:hrﬁugh_partigipatiqn in an acceptable offset program.
Such an offset ggglq“}nqlqde financial par_icipatipn:in the
C§§n§ Basinggga;te; npe;gtiqns which have been discussed

‘ preyiaus 1ly.

It should be noted that the offssts required would depend on

the.dgiry industry's success in identifying gcceptable methods
of manure and wastewater disposal; the |more manure and

wastewater that is removed from the basin, the lessz the neeaded

5 4504
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nffset. Hanure and wastewater disposal nutéida of the Basin
is likely to be more cnst—affective than participat;un in
desalter op?ratlnnsz‘g?perally, lg's 1e§§n9g9en§&ygupo avoia
a problem. than to correct it. A‘ ﬁﬁmherl.;ﬁ"ﬁlsﬁﬁsal

cpportunitiés could be explored by the dairy industry:

‘&) Hauliﬁg the manure out of the kasin to areas that

can assimilate additional salt. loading.

‘b) Flnnncial participat;on in pfmposad‘ compcstlng
faclllties such as the cne being 1mplemented by the Chino
Basin Municipal Water District. This wpould be accaptable
only to the extent that the composted mﬁnurg is removed
from the basiﬁ. Inﬁicﬁ#icng.fram-ﬁhimo gasin‘nunicipal
Water District are that markets :or_thp‘pqmpnsted manure
to be‘produaed by thair'propoéed fﬁdiiity'will be largely
out of the Basin.

d) Financ;al participatlon in prﬁpuspd waste-to enerygy
facilxtles. (Facllltles have been preoposed in the past
Whlﬂh will convert manure inteo electricity and discharge
the salt Q?d other waste materials in an.anvizpnmantally

safe manner.)

Again, the amount nf f;nanclal particip?tlnn by the dalry

industry in any of thasa, or any other ﬁethads uf reducing

IV=-16
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“as follows"

the amount of manure that is discharged, may be considerably

less than the cost of extracting the salt from the basin after
it reaches graundwaﬁar (i.e., thrnugh articipation in

desalters) Note, however} that these manur disposal cptions

. do not address waahwaterq continued washwater applicaticn in

the Baszin will req‘uire m.tlgat:.an thr:uu ' an appropriate

offset pragram.‘

In summary, staff recommends that the | waste d;scharge

”requirementﬁ for dairy nperators Ln tha Chinp Basiniba revised

a) Prohibit the disposal of manure and washwater, and
their application as fertilizer or irrigatiun'water, in

" the Chinhe Basin; and,

b) ZIncorperate an offset provision, wheréby the dairy
operator could nffset the water quality Iimpacts of
' continued manure andfor washWater dlsposalfapplicatiun 

'practlcas.

" Two tﬁiﬂgs'aﬁdut'thése“faaommended changes are important to

understand. First, the intent cof the changdes is ﬁp keep pace

with ongoing dairy operations to prgbaﬁt rther groundwater

“quality impacts to the ChiﬁniBasin. ‘Sec ndhmthese changes

would not 'iﬁpbsa. any unreascnable burden on the dairy

IV-17
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operators; the operators would simply be required to mitigate

the impacts of the salt loads for which they are responsible.

hnquira the p:hpnrqtinn~anﬁaauhmittnl of In engineerad waste
a

management plan as part of tha Report of sta Disuhafga.

.-It was noted at the beginning of Section |IIT that the Board

. .has implemented.specific requirements on dairy:operations to

e

,@;ntqcﬁ surface waters.  These include requjirements for the
- containment af{a11¢washwaterrahd'all“sto water runoff-from

‘manured areas (up.to.and including the 25=-year, 24~hour

storm), and for the protection of the facility from inundation

‘bylloo—year.paak‘storm,flaws.:.Under.qhe‘Bnard's current

regulatory pragramh‘the;dairy dpe;atnr mu't provide. a ganerﬁl

descflptionuof the proposed containment.eontrels. as part of

.  the Report of:Waste Discharge.  Staff experience in the dairy

‘,area-indicates that this is not adeguate.

rﬂ;:

Because of limited staff resources, only a fraction of the

dairies within the Regicn have been routinely inspected over

- the .last several Iyaars ‘o evaluate the adequacy o©f the

containment controls proposed and implekaentad by the dairy

operators. Even when inspections are conducted, problems with

- the controls are not always readily apparmnt; what may appear

to be adequate in the field during the dry season may actually

Iv-18
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fail to work properly when it rains.. Discharges to surfate
waters may therefore occur. Enforcement actions ~resulting
from these discharges frequently indlude the|requirement that
an angineer or other dqualified ;;erson davelop a waste
managament plan for the facility. This plan must then be
implemented by the dairy operator.
Tt would be far more effective, and more efficient, to require

- that. a properly engineered waste management [plan be developed

and. submitted with the Report of Waste Discharge. * This plan
would: be. developed | byf"_a ¢ivil or 'agri'cul‘ ural" engineer, a
- membear of The West End Resourc:a"c:mservatic{n District or the
s80il Conservation Service, oxr another 'quap.-?ified" individual
approved by the Executive Officer. The planp would include an
avaluation of the existing waste containment contrels and a .‘
. detailed proposal for-the additional contalnment controls, if
any, . that' would: be: "ﬂaaessﬁry to: insure cpntainment of the
‘wast.as generated  on:the .dairy... In addition,  the waste
management plan "‘.would include a description eof necessary
cpaerations and mainténance procedures {e.g,, how often qheék
valves should. be left on in various fields, when manurs
should be removed' f‘fnm-hnlc;ling ponds (ifit ese ponds continue
"to be utilized), activities necessar} to control gdpher and/or
. squirrel problems, etc). . Appendix F contpins a sample list
of the items that should be included i

waste management

- plans. A stipulation would be included in the.waste discharge
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requirements that the author of the waste #anagement plan
inspect the site facilities during construction and at the
completion of construction to verify that the waste

containment controls were built according toithe recommended

plan.

This requiramant for an engineered waste management plan would

‘be in effect for all animal confinement facilities requiring

the submittal of a Report ofi Waste Dischargé (néw facilities,

as well as existing facilities where thé| herd size has

increased, the type of operation has changed, of the operators

huve‘changed).'*In<theTcaSEnbf*aEChangE'iﬁ‘aﬁeraﬁaiﬁ; the

submittal“of‘anfengineereda?lan“deveibpéd-by*thé"ﬁfevibﬁs‘

operator would be acceptable, as long as thene is no ‘material °

change in the operation {(ie., herd size remajined the same);

The implementation of this plan should Signﬁficantiy reduce

the fregency and magnitude‘of surface watern dischargés from

dairies,. in addition to protecting water quality. This would

have the advantagef of‘-;educing - gtaff |expenditures on

#nfnrcement actions. The Board has racently ctéd on a number
of dairy Administrative Civil Liability complaints resﬁlting
fram illaegal manured wastewater dischargaé; iIn each caﬁé,‘the
fine was suspended prnvidgd'that'thg cpe ator‘submit'ghd
implament an engineared waste managenent pl:t."Had this plan‘

‘been developed and implemented earlier, t discharges and

IV=-20
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- . subsaguent enforcement. action need not have occurred. This

recommended approach is consistent with the recommendatione

of the Department of Water Resources in cunE\ants on proposed

dairy waste discharge requirements (see Appendix D as an

axample).

Part IJ = ackts. t-Dajiry Practices

Part I of the réqqmmgnged strategy deals with the abatement of the
impacts of. pnqping .@ischarges of ;dairy wastes| within the Chino
Basin. _ Part II addresses the mitigation. of the -water quality

impacts that past discharges of dairy wastes have caused within the

Basin.

Water gquality objectives for the Chino II and Chino III groundwater

subbasins  are being exceeded. Correction of this problem is

.

imperative to protect the beneficial uses of thiose subbasins, and
a River and its

to pravent adverse impacts to the Santa

downstream benef.icial.‘ unses.

Responsibility for this water quality problem|by dairies, other
types of agriculture and other sources has been previously
delineated in terms of the salt loads contributted to the Basin by

each of these sources. Staff recommends that the responsibility

for cleanup of the Chino Basin be assigned amuﬁg these sources in

IV-21
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‘proportion to their salt load contributions.

gource would be asked to be Bl unreasonable gh

BO would be asked {or reg

A number of different approaches could be utilj

of proportional responsibility for each source.|

1

L

ehig way. .
mre of the cJéfgu-

it e

| zad tb define the

dnéﬂﬁétﬁ%ﬁ'ﬂuuld

he to employ data regarding salt ‘added to tha BﬂEln by each éburce

from: the time that. dairies ‘began operation in

the Chino Basin.

_Basin: Plan model data indicate that slgnzflcart dairy land use

within the Chino Basin began about” 1858’ and has hncreased ‘steadily

since that time.

other land uses since 1958 were presented earli

Under this approach, the dairiesz would be

approximately 60% of the c¢leanup which is ult
necessary to correct water quality degradation
{see Table 1

,- Sectien I). Note that this ma

removal of all salts added Ly the dairy industr]

An alternative mathud of asslgning prnportlm

could ba based on the salt contributions by

Data on salt added to the BaLin by dalr;es and

pr in this report,

responsible for

imately determined

in the Chino Basin
g ndt'fequire the

v, or by others.

hal raspcﬁsibility

ch of‘the various

a
sources since the assimilative capacity for adJltional sélt input

into the Basin was reached. Other methods usi

ar subsets of salt lemad data
Iutilized{ |

(or other daf

The determination of the sped

R . ‘ :
responsibility to be assigned te dairies or aj

IV-22
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.beyond the scope of this report and pust await subsequent analysis’
and consideration. What is being proposed herjihﬁis the goncept

of proportional respcnsibility and the use of that concept to

develop an equitable approach to water guality |correction in the
Chino Basin.

As stated earlier, Basin Plan meodelling stu;d}ie.s ‘confirm that
desalter Dge:ationszw;}l hé an integral alemantrpf;any Chino Basin
c;éqnup gtrgtggy, TheF;mplpqgnﬁatiqn:nf,tpasa:dqsalters”is already
ﬁ;;;g“pufsugd ﬁy gthgrhﬁgenﬁigs within the Region. .Other measures
mafib;.:aquifad., Staff believes thgt the costs|of-implementation
anﬁlopéfétionof any of theses measures should be bérne by all.the-

sources of salt input, again, in proportign to their salt

contributions.

It is recognized that the costs of cleanup in the Chino Basin will
ba 1ﬁ:ga’and may imposg;;;significant burden on {the dairy: industry

or other sources. A source of funding which the dairy'industry,

and other scources, are encouraged. to explore ig the formation of
intagratad‘iinaﬁcing districts, whereby liens Euuld be pla&ad on
lpropertigé and cqllgctad_when the prnperties ara sold. The funds
wnﬁld.théﬁ bé used to fund cleanuﬁ projects, |It has been noted
that other aganbies with water quality interests in the Chino Basin
aré glready pursuing the implementation of BOmMg cleanup measures,
Finan:ial participaticn in these facilities may ‘to some extent
| ﬁlieviate ;ﬁe ﬁosts to tﬁe dairy industry per se.. |
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The Board could take two approaches to ensure  that the dairy

industry's portion of the cleanup program described above is
achiaved. One approach would be through enforcement orders
(Cleanup and Abatement Orders) issued to eac dairy.oper&tnr.
Alternatively, the Board could accept the voluntary commitment by
the dairy industxy to ensure that the necegsary cleanup is
.accoﬁplished. It .saidr cléagup was not acqqpplished in this
cocoparative atmcsﬁhere;mthauBoardJcnuld resoﬁt“to5appfdpriaté

enforcement. The choice of approach clearly resks with the Board,

and with the dairy' industry.

The third part of. the recommended -Chino Basin Etrategy addresses

surfaca water drainage problems in the dairy arTa caused by runcff
from upstream urban devalopment. -As discusseﬁ previocusly, "this
urban runoff creates additional difficulties fotr a number of dairy
operators in complying with the manured |water cqntaiﬁﬁént
ragquirements containad in 'thair waste dischlfge requirements.
Recommendations are presented below‘to address thislprublem. It
must be.emphasized that these recommendations gre directed to the
counties and cities, rather than tec the dairy ndustré.

f.
!
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~+A number of studies have been conducted teo d

method of preventing urban stormwater runoff im

Basin dairy area. The most recent study,

ﬁoﬁ(j) planning funds, was completed in 1987 {"

Preserve Drainage and Land Use Study").

to urban drainage problems was the constructio

tarmine the best

acts in the Chino

conducted with federal

hino Agricultural

The recommended solution

‘af a trapezoidal

earth swale at the northern boundary of the dalry area (roughly,

at Riverside Avenue, between Campus Avenue and

flood control channel (just west of Archibald Aveénue)).

e Cucamonga Creek

This swale-

would intercept flows from upstream urban areas |(cities of Ontaric

and Chino} and convey these flows to the Lower

Grounds, adjacent to the Cucamonga Creek chann

Funding for thls measures was gought through

caménga Spreading

the Agricultural

Drainage Water Hanagement Laan Program administéféd.by the State

Water Rescurces Control Board (State Board),
not gualify. .

through the State Revolving Fund Loan Program.

proposing to set aside-.a minimum of $5 million
Rgvolvihq.rund.mnnias for the purpose of issuing

nonpoint source and/or -estuary enhancement activities.

A new source of money has. recent)

but the project digd

y become available

{The State Board is

.of FFY 1991 State
loans for eligible

Staff

believes that the swale project will qualify as a nonpoint source

project.
and Flood Control has racently applied to the

loan under this progran.

IV=-25
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To alleviate drainage problems in the dairy‘ﬁraa and thereby raduce
surface water quality prnblgms which result |from dairy waste

inputs, the following measures need to be implemented:

1. Riverside Avenue interceptor swale - San Bernardino County

~and/or the citjes of Ontaric and Chino should pursue the
funding and implementation of the intexceptor swale. project

. : |
~at Riverside Avenue. = . - o . I -

2.  Other drainage  contreols -° Ecth.‘S*n"Berhardind‘ and
Riverside counties and the cities tributa ”tm-tﬁe‘daify”aréa'
shnﬁ1d .idantify and implement a coordinated program of
drainage controls necessary” to supplemert the' intercsptor

swale and pravent drainage problems within the dairy area.

The Counties will be reguired to implement suph best management

practices (BMPz) as part of their upcoming NPDES stormwater

parmits.

This report has focused on dairy operations|and water quality
preblems in the Chino Basin. Since the greatest concentration of
dairies occurs in that afea, this focus seens appropriate. But it

must be rememberad that there are established dairies elsewhere in
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|
the Region, $§écifically, in the San Jac1nta BaLi | Hanf rnew
dairies have been est&bliﬁhed,in the San Jacinto Baéin in recent
years, and thié trend appears to he.confinuing. fa ﬁfévaﬁt thé
recurrence of the groundwater quality problem now jconfrenting the
Region in the Chino Basih, staff believes that an agﬁfupfiate dairy
waste management strategy for the San Jacinto|Basin ﬁﬁst be
developed and implemeénted. - The ﬁattern‘uf”déiﬁg‘land‘QSE,‘the
quality of underlying groundwater, ﬁha availahility~of‘aésimila#ive
capacity in thea San Jacinto groundwater subbagSins should be
considered in more détail-befora re¢ummending3a.spécifi;Tstrgtegy.
quaver,Lit is anticipated that many‘elémants pf the strategy
recommended for the Chino Basin, . particularly those parts which
pertain tq‘ﬁodifications‘mf Waste Discharge  Requirements, would
apply alsc in the San Jacintu Basin. staff ;acﬂmmen@s.that the

Board direct staff to prepare a dairy waste management strategy for

the San Jacinto Basin.
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ARPENDIZ A

s din it B
Vi icatjon in the B

Since the early 1970's, the Regional Board, in . ed
the Santa Ana Watershed Planning Agency  (SAWPA} (nd
Santa Apna Hatershed Project Authority), has used a
quantity mathematical model called the Basin Plaj

e

roperation with
bw known as the
water quality-
ining Procedure

(BPPF) to estimate the water guality impacts of the
and other. types of land use on the waters of th
modeling procedure is capable of making projec
quality over. time, based on assumptions of future g
use and associated waste loads. The modeling.resu

dairy.industry

basin. This
ilons - of -water
tterns of land
ts are used'to

- changed,

identify optimal water and wastewater management plans, which are
then incorporated in the Basin Plan. . The . Plan:|is  implemented
through the regulatory requirements of the Board: and. throigh the
participation of interested agencies, such 5z SAWPA, in

“implementing programs and facilities found necesgary to protect

water c¢uality (e.g., the financing and construction of physical
facilities such as desalters). N :

Operations: it Fact

The BPP calculates wastas loads and water damands|by multiplying
land use acreages in various categories by specifip wvalues, known
as unit factors.
medel: "six agricultural wuses, two industrial usdgs, nine urban-
commercial uses inside the house, and six urban-commercial usas
outside the house (Table A-l). Each of these has been assigned a
unit factor value for 1) water demand, 2) consumptiive use,; and 3)
salt added to the groundwater (Table A-1: la,lb,lc,| respectively).
The salt loading unit factor for a given land use| rapresents the

‘mass loading of =salt (expressed as tons/acre/year) ‘that will be

transported through the unsaturated surface soil an@ enter into the
underlying groundwater as a result of that land use. An example
of the wasta load calculation for dairies i= as follows. Assuming
that there are 640 acres of dairy land "and that the salt loading

unit factor for dairies is 2.4 tons/acre/year, the dairy waste load
would be :- _ I

640 acres X 2.4 tons salt/acre/year = 1536 tons salt/yaar

The modeling process starts with a baseline table &f unit factors.

‘Table A-1 shows the values used in the development of the 1983

Basin Plan (Alternative III). Any of these unit| factors can be

it appropriate, at five year intervals through the
planning period being modeled. The unit factors can also vary

spatially, i.e, the unit factors for a specific land use type can
~vary from one area of the Region to another.

These|changes in unit
factors can reflect changes in waste managament practices and

A=1

0005186,

23 different land uses are iddntified  in the .
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Table A-1
BASTN PLANNING PROCEDURE

Genernl,Tnhla‘of‘Unit Factors fnr‘th 1983
Basin Plan thlturnntiva IIX Model Run)

12 Water Demand Unit- Factors i
~Land Use: Catagory IR T _
o o ' B Unit Factor
g_Ag;igg;;u:g_hgw . }T : ' Acre Feet/Acre/Year
S ‘ | { er as noted )
ﬂilfuIrriqated Pastura & Fiald Crops - : - 3.4
v2. Irrigated Row:& Truak Crops : R 2
3. /Irrigated, Orchards - - - ) DR
;,4.~V1nayards e S o e
.5.:Dairies,; Feedlnts,-Paultry BRI ¢
. €. .0ther . Agriculture’ (1]

7. Light Industry | ' - - 1,38
8. Heavy Industry c . 0.0

Urban- i Tnsi na

9, Single. Famlly Reaidentlal
10. Multiple. Pamily-Residential
11. Regional & General Commercial
.12. Commercial Strip
13.#Heighburhnnd Shopping cantara .
14..Pablic & Inﬁtitutiunal Facilities
15. Schools.- ‘
16.‘Transpartatlan/Cnmmunicatiun (Airports)
‘;7.THL11tary ,

gpcd
gpcd

[ [

o

> # 4 % % b

wm

gped

HOODONONOO o

—commercial (outside

18, Single Family Residential - 130.0

‘ 519;'Hultiple Family Reszldential 90.0
" 20. Public & Institutional Facllities : 0
21, ‘5¢hools T 0

1

]

gpcd
gpcd

22, Irrigated Greenspace
23. Transportatien/Communicatien

e
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Table 1—1 {cont.)

1B Consumptive Use Unit Factors
Land Use Category

Agricullure

1.. Irrigated Pasture & Field Crops
2, Irrigated Row & Truck Crops’

3. Irrigated Orchards

4. Vineyards B

5. Dairies, Feedlots, Poultry

&. Other Agriculture

- Industry

7. Light Industry
8. Heavy Industry

ban-C cial d &

9, Single Family Residential

10. Multiple Family Residential
11. Regional & General Commercial
12. Commercial Strip
13. Neighborhood Shopping Centers

14. Public & Institutional Facilities
15. Schools ”

16. Transportation/Communication (Airports)

17. Military
Urbgg—ggmme;cigl {outside Use}

18. Single Family Residential

15. Multiple Family Reslidential

‘20, Public'& Institutional Facilities
21. Schools : :

22. Irrigated Greenspace

23. Transportation/Communication

1C¢ Salt Added Unit Factors
Land Usze Category

Agriculture

1. Irrigated Pasture & Field Crops
© . 2. Irrigated Row & Truck Creps

3. Irrigated Orchards

4. Vineyards ‘

S. Dairjes, Feedlots, Poultry

6. Other Agriculture

A=-3
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Unit F

actor

Ee;ggng Consumed -

Unit
ns
(or &

oo OoO0DO0

0.50
0.60
0.70

9,65

0.60.

0.0

PRI T T I

OO0 LWUNWOO

. w N3 .
[ L)

0.4
" 0.714

0.667
Ol 657
0.692
0.&00

Factor
: b4

s noted)
0.234
0.296
0.312
0.142
2#33
n‘u .
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. TABLE A-2

Dairy Salt Lgading‘Ugit Factor
{tons/acre/year)
. IDs Nitrate
1975 Basin Plan “0.59° -
1983 Basin Plan lf”
(Alternat;va I) : - 3.38. ——
1983 Basin Plan ‘ 2.97 —1
(Alternative II).
1983 Basin Plan 2.38 -1
{(Alternative III)
(Recommended Plan)
1988 MWD Chino 5.94 1.205
Basin Conjunctive
Use-Stuéy )
1988 Basin Plan 2.4 =
Bage Plan | .
1988 Basin Plan 1.7% I
Alternative III
1989 Niﬁrﬁgen 2.54 0.776
Study - (2.54 (historie)

! BPP calibrated only for TDS through 1988. Mo

nitrogen and incorporation of nitrate unit factd
watershed-wide nitrogen study (James M. Montgd
SAWPA/SARDA, et al). )

P
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The differences among the unit factors shown in| Table A-2 are
related to actual or assumed dairy waste management practices and
the amount of salt theraby removed from the dairy| area. The 197§
Basin Plan unit factor was based on the assumption that all wash
water would be removed from the dairy area and that all but 10% of

the manure generated would be exported (i.e.,.90% removal of all

dairy salt). The other unit factors reflect different informatien
regarding wash water and manure disposal. As discugsed in the main
body- of- this report; : wash water removal through sewering (or any
other 'means) hes not- been accomplished. Therdfore, the unit
factors-used from 1983 and later include thae salt |associated with
wash water disposal “én’ pasture and cropland in e dairy area.
These later unit factors also reflect.different|assumptions or
estimatés’lbakg@fpnfﬁai;x:ahﬁualﬁxgpggts)”p;‘phe ount of manure
removed-from the area. For the'1988 Baésin Plan update baseline run
(Base Plan), for exampla, information: from the 1987 dairxy annual
reports indicated that only' 50% of the manure generated in the
dairy area’'was‘removed. 'This translated to a. salf loading factor
of 2.4 tons/acre/ysar (Table A-3), The water guality effects of
@ proposed alternative plan’ were also evaluated {Alternative IIT
(1988)); the dairy salt unit factor assumed thergin for planning
purposes was 1.75 Tons/Ac/Yeax... Clearly, this lgwer unit factor
implies that more manure was. removed from the atrea., Note that
greater manure removal could theoretically be akchieved through
greater compliance with the Board’s existing mpanure disposal
requirement (3 Tons/Ac/Year) . er through the adoption of (and full
compliance with) a more stringent manure disposgal requirement.
This illustrates how the EPPF can be used toc a#sess the water
quality impacts of changes in the nature and/or implementation of
the Beoard’s requirements. : '

A-7.
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Table A-3

1988 Base Plan Dairy Balt Unit Faptor

caleulation of 1988 Base Plan (Upper Santa Ana
dairy salt unit factcr..‘5xu ‘ .

BasthPian Update}

a. 4. ﬂﬁl tons salt/acre/yaar = total unqggqlated salt loadlng‘
. : " Z , T to groundwater from dairy.

ocperations |

(Webb, 1974,Table

12; 15 cqu(acre.aEEumed]

b, 50% remqval uf dairy manure (see calcu

4 061 x 50% = 2 OBUE tons =

CLd

tlan baluw)‘
lt/acra/year.

‘dﬁwno Wash water removal ‘wash water applied ta dalry land.‘i
7. wash ‘water contains- approx. 10% of the gptalmﬁalryMwaste,

ﬁ“salt 1nad (Webh 1974)
S 4 061 x 10% = o 4061

d. totul dalry salt 1oad to’ grnundwater"

2.0305 +°0.4061 = 2.436 (2.4) tons/acre/year

calculation of % manure remuval*?{data from| annual dairy
cnmpllanca rapnrt tc the Regiunal Board 14—10—87))

HanureJPrnduced: ' . 448,500 tons(d””

Manure reported hauled: - 362,000 tons

fate of manura hauled is unknown: assunme

weight)

hat 1/2 of 362,000

hauled is removed from Basin = - 181,000 tons

mahﬁre-reported ugsed on cropland: - 57,40

448,500
-181, 000

267,500
- 57,400

210,100 tons

210,100 / 448,500 = 0.47 or ~50%

tons

Motae: Foxr tha 1988 year (March 10, 1989 report] the manure removal

value came to zbout 55%. -

=y d
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A point which was made earlier in this repért sheuld be
reemphasized here. That is that these salt loading unit factors
for dairy operations are estimates. The information which is
available concerning manure removal from the dafjry area comes
almost exclusively from the dairy annual reports submitted by tha
dairy operators. It must be emphhasliged that this | intormation is
neither detailed nor necessarily accuraté’ and’is -Bot adequate to
provide a true picture of the actual fate of
generated. An improved mnanure tracking system| i= dafinitely
necessary for, this purpose. Further, we do not consider our
understanding.of the -fate of salts applied ‘to surface soils via

dairy waste disposal to be definitive. A comprehensive.groundwater -

monitoring program is necessary te provide actudl data on the
impacts of dairy operations. .-’ The information prdsented by Webb
(1974) . regarding salt loading rates from dairy| oparationz to
groundwater 1s widely accepted as the best-availabld at the present
time. But it is possible that monitoring data and more refined
modeling techniques would suggest that modificatigns of--the salt

unit factors, for dairies and other types of land use, would be
appropriate.

Nondairy Agricultursl Salt Upi t -ract'.urn_"

‘Nondairy agricultural salt loading unit factors were develcoped by
in the early 1970¢’s for use in the BPP (WRE, 19870). Singe precise
records of crop types and fertilizers for agricultugal lande within
the Region did not exist, unit salt loading factord were estimated
by formulating a regional fertilizer mix on a weighted average

11 the  manure

basis, with common fertilizers used within the Region. ~"This mix

is presented below: : -

Table A~d4

!artili:gr.rype R Relative Use
Urea, Anhydrous Ammonia | |60
Calcium Nitrate o 10%
Ammonium Sulfate o 10%
- Dairy Manure . o , ‘ 20%

T(WRE, 1970}

A~9
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. +o the underlying ground water agquifer.

A fertilizer mix weighted by relative use consists of the following
welghts of anions and cation per 100 lbs. of total nitrogen:

Table A-5
' 100 of
" catioms S il'q_iqh_}t f Anions .| . Weight
3 T Ll g3BeyY o oo (1bas)
Mg .. i 4 s o 8Osl ) A5
" Na e m R D PO, .zl L0 1 :

"(WRE, 1970). ..

Note that direct conversion. of 100 lbs. of "n;l,t:'l:'agan *to nitrate .

{NO;) is 443 lbs. However, Table aA-5 “1iets! only 359 lbs. ef

nitrate for every 100 lbs. of total nitrogen. |The reduction from

443 +o 359 1bs, is attributable to the assumed volatilizatiocn of
nitrogen in the form of. ammonia and the figation {(uptake) of
nitrogen by soil microorganisms (WRE, 19870). . | . . o :

when the régidna,‘l.: f.e,;:tili_zér mix is. -appliédﬁ o the: agridultural
soil, eraop uptakKe, volatilization, soil micr
and a2 numbaer of geochemical reactjions occu

which effectively
reduce the amount of salt contained in the fart

lizer from leaching
Velatilization and
to account. Crops
potassium (K), and

fixation of nitrogen have already been taken
will utilize nitrate (NO;) and ammonium (NH,),
phosphate (Po,). cations will adsorb to and degorb from negatively
charged soil particles which constitutes a process known as ion
exchange. Avallable  phosphorous may also rea
form a ralatively insoluble product, calcium
immobile in the scil. Calcium (Ca) and magne
with bicarbonate (HCO,) in the irrigation
relatively insocluble salts. The anions chl
(5Q,), and nitrate (NQ;) willi move readily wit
associate with' the wmoest predominant cati
transported through the seoil. Since the soilg in the Chino Basin
daixy area are reported tc be rich in calcipm, *this cation was
assumed by WRE (1970} to be transported with the mobile nitrate or
sulfate. However, sodium was assumed to be |associated with tha
chloride moving through tha soil, which does not result in a
significant difference in the total salt unit/load factor.

1 A-10 o . 4
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By applying the reginnal fertillzer mix tn aim11
application” rates develaped through consultation
advisors, tha salt contribution to ground water
WRE, (1970).
for the formulation of each 1oading factor, the s
ixrigatad citrus was considerad by staff, using

Tablﬂ A-6

- As an example of the detailed compit

r crop types at
with local farm
as e=timated by
ations required
ecific case. for
n's mathndnlngy.

'*w;igﬁﬁf-iﬂ'

waight - - Laachinq
Par Per . . .. nptnkn {1bsu.)
1on lbs N 100 iba W {1bs.)
(1bs.) (1ba.) | eon
ca 126 202 - |124(Ca(NOy),].
o 32{ca(s0o,)]
Mg 4 23 L - R
X 23 .37 | 37 s
Na B | 8 ' 8. . 8" [NaCl]
¢l B .13 - 13 .
so, 45 72 — - 72
NO, 359 574 186 388
PO, 14 22 J— B
Total -galt 637. 1bs.
{0,318 tona)
Thus, 0.318 tons nf salt/acre/year was. eﬁtimatad by staff to be

contribiuted ‘to the ground water  from the  app
regiondl fertilizer mix from citrus agriculture
raasnnnbly consistent with the unit factor. report
©f' 0.312. - The reason for the diffarance is unkngwn
the result of round- off error or -slight dif

fertiliZer application rate . or crnp uptaka rataa,

-repurted by Hassan (1969)

A-11
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The nondairy agricultural salt unit factors d
been used in BPP work with only minor modificat
1970’s. Howaver, 'sopme of thesé unit factors w
through the calibration.of the BPP. in work p
Montgomery Engineers (JMM, 1989) . as part. of
nitrogen study. Unit factors for nitrate as w
been- daveloped by JMM for these nondairy agr
An historical listing of the unit factors for n
land use is shown below:

veloped by WRE have
ions gince the early
re. recently updated
rformed by James M.
the, watershed-wide
11 as,TDS: have also
cultural land uszes.
ndairy agricultural

Cmable A-7 . | e

TDS _ Noz
Irriga%éd éaﬁfure'+ Field Crops 0.234 p.234 0.23 ¥ 0.146
Irrigated Row % Truck Creps 0.296 0.296 —-— -
Irrigated Drcﬁard53 0.312 p.312 . 0.21 0.0
Vineyards 0.142 D.142 .0.142 0.080
oﬁhar Agriculture 0.0 p.d; P
Non Irrigated Hay and Pasture,
Field Crops 0.0 == 0.23 0.146

“¥odel calibrated only for TDS: no nitraf

Hodel Evaluation of Salt Jeaching from Fertill
Nondairy agricultural salt unit factors have
more Fecently by Réfgidsnnl Board staff (as a pai
of this report).  In érder to evaluate tthamﬁ
from various. fartilizers to the ground water,
exployed a computer ‘modal developed. by

Iaboratory. . The model' simulates the steady
gpecific ions which comprise the salts in fert
the same methodeology that was used by UCCC

A-12
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=gtata transport of
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during this analysis. These c:omparismns1 were made to provzde
general insight jinte the relative amounts of salt contained in
fertilizer that leach beyond the plant root zone and enter the
underlying ground water. simulations which consjider all factors
which will effect salt transpnrt in soil, such as, [goil composition

The cnmputar'model davalnpad hy tha Salinlty Labnr'tury is cnm@only ;
used to evaluate’ the 'suitability of water for irrigation use. The
model simulates the concentration {(meq/l) of predu inant anicns and

cations in the soil water within the plant root zpne.  Not.all eof
the salt that is applied to land “from” fertllizer or irrigation
water will leach to the ground water table. Plants will take up
significant amounts of nitrogen and”fo a much smaller degree some
of the other salts. Some of the other salts in the soil water will
also precipitate to form relatively insoluble compounds that remain
in the snil. Thus, only about one-half of the Balts originally
applied"to’ the so0il will® actually be transpnrt d to the ground
water, but the actual amount depends on factors donsidered in the
model, which include the_ irr:.gaticm laachmg fraction, the partial
pressure of "CO,, “and” the' speclfic ion- charact ristlcs of the

irrigation water and applied fertilizer, 'and the jonic strength of
the soil water solution. e P

The Salinity Laboratory model does not account“fcl plant uptake or
the presence of phosphate in the applied water. |[Thus, a computer
program .(prepwats.m) was developed by .staff. .t
factors: before the Salinity Iﬂboratory model . (W
be employed. Staff used "the same rationale employed by Uccc
(1973). A second computer program (convwats.m) was also formulataed
by staff to convert the results produced by the Salinity Laboratory
model into unit loading rates (tens/acre/year). commonly used in the
Santa’ Ana "Basin computer model.” " All of the ¢
employed- for these ‘evaluations are included in tHis Appendix.

The results of these simulations are described in Section IXI-D.

‘(Presented in Tables 4-10 and 4-11 of this |staff report).
A-13
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APPENDIX B
lcu i o e 3t 2
- Ma Dispos Re

n

Using data generated by‘ uecee (1973&) and vcee  (1973b), (and
reported by Webb (1974), Regional Board staff develeped a
regression ¢urve for the relationship between the amount of.salt

applied- to agr:

will mlgrete to groundwater.

The ferm of the regression eurve is' L R

where:!

The - regreseien

with the dete

. The- calculetlene eubetantlating the 3 ton. dry ja“ufE/aEfe}yeer.J
applleetien 1imit: uses thie regreseeen eurve. Th
are presanted’ below: - :

Allowable

icultural land in, manure and’ the mee# &£, '8alt which

‘b

P o

v = £he ‘mass’ of salt’ per aere trenepertee taftﬁgi )

greund weter. L ST S -
Pam ot R . Lok e - .

x = the mass of ‘salt per ‘acre’ appifed.tefthe.
egrlcultural‘land.in the’ manure. :

a‘=.0.34933

b = 1.06473 - -

coeffic1ent for " thie curve fit was| 0.99933, where' ,
a value of 1.00- represent 2 perfect fit of the regreeelen eurve

amount of salt that may be appliedi

(0.3070.34988) V%7 = 0,86 tons of salt/agre/year

Allowable
tons/acre

0.86 tons salt

acre

dry weight of manure that is equiva ent tc the 0.846
loading rate is:

x 1 ton_manure
0.2873 tons ealt

000537
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h

To

' Atmtim Joanne Sdme:l.der

From
Subsec! :

v

7

'Aimurundum

Septesber 26, 1989 ‘ | N e

Californin H-liunll Hlter Guatity Contrel Board
Santa Ana Reglon

6809 Indians Avenue, Suue_zm

Riverside, CA 92506

Bwirmmentll Pro:t-n Menager

Annlu. L':A 90055 :-ag.

Order No.. 69:-131. Waste D:l.lch-r:e Raquir-mtl for J. _.H Aqu-m.'.' aba J. B.’-n '
Calves, t:h;l.nu S-nhmrﬁ:l.no mty .

U e

We .ppmutn thn uppurumity tn_n;:f:l.n md comment, OOt

In -wpnﬂ of .vmr nquiru-mtl to prot.-c'.t the local
mmdthntthnﬂnw J.5.'s Calves, be require
fnlloum to yau.r Bxecutive Dfﬁur far wllultim snd | spproval:

: A M :
1. A :u:a -puciric m;:i.ﬁurin: phn to nt.u.n -11

- dairy ineluding tha pﬂ:ipi“tiﬂl an and dﬂim
.uh.ic:h m result !‘:-nl rein in a zll-hmxr puriod in

T I . o LY ST

2. -Asite :pec:l.tir: m.;imem ph:n to diveart .M‘ﬁw
inmdation of the disposal and manursd sreas by
rm a zlt-hnur 100 yur tnqmnc:f nt.nn.

ow to prevent
L 3 r.hnt t:acmld rasult

And we recoamend thnt th:l.l o:dur ltiwll.tl t.hnt man
for orr-m: disposal be hm:l-d unly to
to u:mt dairy mta..

r-awd fru- the dairy
sites previously spproved by the Board
Haulluracmmdthntthemﬂarlmdhenddﬁdm
Reporting Prograx. . —— -
3. All reports shall be signed md luhlitt.ed by .p ncipal exscutive orriﬁé;
valent or his/her mtho:d.zad mmentnti under penalty of

pnr:lur.v

If you bave any questions concerning our comments,

Harry Imm of my staff at (213) 620-4836. contact

Ahmad A. Hunn. Ph. D., Chiel
neumrm Immt.nry Branch

APPENDIX D

g - 453
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Appendjx F

SAMPLE' MANURE TRACKING MANIFEST

This furm._ﬁustf“héjféompiﬁﬁéﬂwlfafﬂﬁnncﬁ fd%

and each
location where manure is transported. All|information .
provided on this form is =ubmitted under| penalty of
perjury..
 ¢9§?§€?E[éIE%ﬁéiA ‘~ R
Facsiity name: " .

Mailing Address:

T S e ke ol . e e

—— —— —

Hauler's Nanha:

Amount Hauled: Tons Date ﬁauled:

' Hauled to:. (address,‘Townshlp/Ranga coordlnates
cross street)

or nearest major

- Lo R
Hauler's Slgnature.d R -
Date f

Owner/Responsible Party of Final Destinatien Poin

t:'(ﬁfiht or type)

"Owner's/ R.P.'s Signature:

Date:

This . rarm must . ha rnturned to  the nnimnl
facility npuratnr upun cumplution.

E - 1
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APPERDIX P

The following information shall be submitted 1? an attachment to
Reports of Waste Discharge. for all-animal-cont nement facilities.
The waste management plan shall ba developedd by a registered
professional . engineer,  a . member . of - tha - West "End -Resource
Conservation District, a mamber of the Soil Conservation Service,
or other qualified persons,-as-approved by-the Executive Officer.

SITE PLAN REQUIREMENTS

The Site Plan shall inciude:

1.

“drainage easements, disposal area(s

- Assessor— parcel number(s), = addrpss ‘and/or legal
descriptlon of the facility. e T

. Name,. . address,. and .telephone number of the owner and

operator of the propcsed facility.

The total gross acreage of property,

howing all existing

- and/or proposed facilities [including buildings, storage
areas, berms, holding ponds, well sites, pumping

facilities, storm water conveyance facilities, culverts,
' crupland (whether
farmad by the owner/operater. or- anpther party), ete].

Include the overall dimensions, north arrow, data the
plan wae developed, and scale. The site plan shall be
submitted at an appropriate scale that shows sufficient
detail of the proposed facility and| all site operations

. including all disposal ateas and wagstewater containment

structures. A racommended scale would be 1" = 50¢. fThe

plan .should . -be drawn on standard 17 X 36 blue print
format.

Containment facilities shall be desigined to retain on the
property all dairy washwater and stormwater runoff due
to precipitation-on and drainage through manured areas
whieh results from any one sto event up to and
including a 25-year, 24-hour stormievent. All manured

areas shall be protected: from inundption résulting from
‘a 100 year fregquency.storm. .The site plan shall show all

facilities necessary for containmegdt and management of
all storm water flows onslte as well as the interception

i o
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DESIGN CALCULATIONS

Désign-calculatinns shall include;

CONBTRUCTION BPECIFICATIONS

Construction Specifications shall include:
1.

OPERATIONE PILAN

The Oparatiuns.Plan sh?ll_include:
1.

the proposed site. =~

and conveyance of any offsite storm water flows through

b el B .

The site plan shall .show the sike, ~elevations, and
location of all facilities propesed for containment of
wastewater and storm.water flows pn the site (berms,
holding ponds,, upstream diversion |structures, etc.).
Cutaway- details of these structures shall be shown. .

disposal areas for washwater shall| be provided. This
description should include all disposal areas and/or

A description of all of the extjting and proposed
cropland designated to receive dairly wastes.

The volume of dairy washwater generfated.

A determination of the amount of| rainfall that will
result from a 24-hour, 25-~year storm event.

The total amount of water that will |need to be contained
onsite (washwater + stormwater).

- The volume of upstream flows thdat will need to be

diverted from manured areas from 100 year storm events
(a description of the methodology 2d to determine the
volume of the 100 year storm evient should alse be
included). T

Percolation rates used in detérmining wastewater
managemant.

The construction material to be uséd and the method of

compaction of all bherms and/or| other containment
structures. - :

A proposed rndeht contrel program.

F=-2
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A proposed pond management prbgrﬁm (this program should
be directed to providing maximum ¢apacity prior to winter

. storms, parlodic dred91ng, etc. )’

Ll

F=-3 éi
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- A propcsed wastewater- distr;butlon proyréﬁ (rotation of
. fields/areas receivinq wastewater, .etey) .
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